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ABSTRACT 
 
A world revision of the genus Limnephilus (Trichoptera: Integripalpia, 
Limnephilidae, Limnephilinae, Limnephilini) was undertaken as a part of an intensive 
taxonomic work on the family Limnephilidae. During this work, it became apparent that  
careful investigation of phylogenetic relationships of the whole family was necessary. 
Before character polarities can be determined for the species of Limnephilus, the 
constituent species of the genus must be decided as well as the relationships of the genus 
to other genera in Limnephilidae. 
The family and included taxa were analyzed with modern phylogenetic 
techniques. For phylogenetic analyses, morphological characters of adults and immature 
stages were used, including traditionally used characters and some that have been poorly 
investigated or never studied. As a result of the analysis, new hypotheses of relationships 
are proposed among Plenitentoria taxa.  For the first time, monophyly is inferred for the 
following nominotypical taxa:  superfamily Limnephiloidea, family Limnephilidae, 
subfamily Limnephilinae, tribe Limnephilini, and Limnephilus sensu stricto. Some other 
higher taxa are distinguished based on high bootstrap support, unreversed 
synapomorphies, and/or topography, including a new family-group category for 
Trichoptera, "Branch," more inclusive than the family category and less inclusive than 
the superfamily category. These new taxa in Limnephiloidea are as follows: 
Brachycentrida New Branch (including families Brachycentridae and 
Lepidostomatidae), Goerida New Branch (including families Apataniidae, Goeridae, 
 
  
iii
and Rossianidae), Limnephilida New Branch {including Uenoidae, Vergeridae New 
Family (including Verger), Cryptochiidae New Family (including Cryptochia), 
Dicosmoecidae Schmid, 1955, New Status [including subfamilies Dicosmoecinae 
(including Allocosmoecus, Amphicosmoecus, Dicosmoecus, Eocosmoecus, and 
Onocosmoecus), Archeophylacinae New Subfamily (including Archeophylax, 
Anomalocosmoecus, Austrocosmoecus, and Platycosmoecus), Nothopsychinae New 
Subfamily (including Ironoquia and Nothopsyche), and Metacosmoecinae New 
Subfamily (including Metacosmoecus)], Ecclisomyiidae New Family (including 
Ecclisomyia), Philocascidae New Family (including Philocasca), and Limnephilidae}.  
Apart from several basal genera incertae sedis, family Limnephilidae is comprised of 
subfamilies Pseudostenophylacinae (including Pseudostenophylax), Hydatophylacinae 
New Subfamily (including Hydatophylax and Pycnopsyche), Drusinae (including 
Anomalopterygella, Cryptothrix, Drusus, Ecclisopteryx, Hadiminia, Leptodrusus, and 
Metanoea),  Chilostigminae Schmid, 1955, New Status (including Brachypsyche, 
Chilostigma, Chilostigmodes, Desmona, Frenesia, Glyphopsyche, Grensia, and 
Psychoglypha), and Limnephilinae.  Apart from several basal genera incertae sedis, 
subfamily Limnephilinae now is comprised of the two tribes Chaetopterygini (including 
Annitella, Badukiella, Chaetopteroides, Chaetopterygopsis, Chaetopteryx, Chionophylax, 
Pseudopsilopteryx, and Psilopteryx) and Limnephilini (including Anabolia, Arctopora, 
Asynarchus, Clistoronia, Colpotaulius, Glyphotaelius, Grammotaulius, Halesochila, 
Lenarchus, Lepnevaina, Leptophylax, Limnephilus, Nemotaulius, Philarctus, 
Platycentropus, Rivulophilus, Sphagnophylax, Thermophylax, and several species that are 
  
iv
no longer in Limnephilus and will likely be assigned to new genera). Thus, as a result of 
this analysis, some genera of the former Limnephilidae are transferred to different 
subfamilies and tribes and the placement of the nominotypical genus Limnephilus and 
sister genera of the Limnephilus sensu stricto is resolved. Furthermore, only 57 of the 197 
species currently included in Limnephilus are recognized as Limnephilus sensu stricto 
(about 25% of Limnephilus sensu lato). Other species should be removed from the genus 
and classified in other genera.  
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DISCLAIMER 
 
 Throughout the chapters contained in this dissertation, names for new taxa and 
other nomenclatural acts are established. This dissertation is not issued for permanent 
scientific record and is not published within the meaning of the International Code of 
Zoological Nomenclature (1999) (ICZN, Article 9). Therefore, the names and 
nomenclatural acts established in this dissertation are not available within the meaning of 
the Code (ICZN, Article 9).
 
  
 
INTRODUCTION 
 
The rise in use of caddisflies as indicators of water quality and the increasing 
popularity of imitating them for recreational fly-fishing have caused mounting interest in 
caddisfly biology.  Because scientific hypotheses about the comparative biology of living 
organisms are best posited and tested in the context of their historical relationships, or 
phylogeny, the study of those relationships is fundamental to scientific understanding in 
biology (Nelson and Platnick, 1981).  Once inferred, phylogenies are most effectively 
communicated in the modern hierarchical classification system.  Systematics, or 
comparative biology, which infers phylogeny and devises classifications based on it, is 
therefore at the forefront of scientific understanding for caddisflies and other organisms.  
With nearly 900 species included in 157 genera, the "northern caddisfly, or 
northern case-maker" family Limnephilidae (insect order Trichoptera, suborder 
Integripalpia, and infraorder Plenitentoria) is the fourth largest family of Trichoptera 
(Morse, 2001, 2003).  Species diversity and population densities are highest in temperate 
latitudes of the northern hemisphere.  Because most species are relatively large and 
colorful, the family has long been of special interest for naturalists in that part of the 
world. Limnephilid adults are medium or large in size, with body length  usually from 8 
to 30 mm (up to 40 mm maximum) and forewing spread from 10-40 mm.  
Limnephilidae, like other caddisflies, are characterized by the hairy clothing of 
the wings. Altogether with other Trichoptera and the closely related Lepidoptera, they 
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represent the strongly supported (in both morphological and molecular data) 
monophyletic superorder Amphiesmenoptera, or "dressed-up wings."  The name refers to 
the dense covering of scales or hairs on the wings (Kristensen, 1991). Trichoptera possess 
the more primitive character state, having hairs rather than scales, and this character 
accounts for the name Trichoptera, or "hairy wings" (Morse, 2003).  
Monophyly of suborders Integripalpia sensu stricto and Annulipalpia are well-
supported (Kjer et al., 2002) (Fig. 3b), whereas the phylogenetic position of such families 
as Glossosomatidae, Hydroptilidae, Rhyacophilidae and Hydrobiosidae, which were 
included in so-called suborder Spicipalpia (Weaver, 1984), is still debated (Wiggins et 
Wichard, 1989; Weaver, 1992a, 1992b; Weaver et Morse, 1986; Wiggins, 1992; Wiggins, 
1996; Frania et Wiggins, 1997; Ivanov, 2002; Kjer et al., 2001; Kjer et al., 2002). 
Integripalpia, together with those primitive, unplaced families (Glossosomatidae, 
Hydroptilidae and Rhyacophilidae, Hydrobiosidae), are characterized by (1) non-annulate 
maxillary palps (providing the name for suborder Integripalpia sensu Martynov, 1924), 
(2) principally case-making behavior of larvae, which construct portable cases (except 
free-living predaceous Rhyacophilidae and Hydrobiosidae), and (3) complicated phallus 
with developed and usually well-separated parts: phallobase, phallicate, and paired 
endothecal outgrowths - parameres. Spermatological analysis also confirmed that 
Rhyacophilidae and Glossosomatidae (at least two of the families of "Spicipalpia") are 
closer to Integripalpia sensu stricto than to Annulipalpia (the latter possess aberrant 
axonemes) (Friedländer, 1993; Friedländer et Morse, 1982; Friedländer et Jeger, 1990). 
Recent studies based on combined morphological and molecular data have also 
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demonstrated that Integripalpia and primitive, unplaced families form one clade; however 
the latter group is not monophyletic (Kjer et al., 2001, 2002).  Therefore, these families 
are considered unplaced (Incertae Sedis) through the remainder of this work. 
The family Limnephilidae has been considered complicated, and no divisions into 
the families, subfamilies, tribes, and genera have been analyzed with modern 
phylogenetic techniques. Up to 1973, the traditional elements of the Limnephilidae were 
resolved into a single comprehensive classification of the world fauna in a landmark 
study by Schmid (1955). After phylogenetic analysis of “the former broad 
Limnephilidae,” subfamily Neophylacinae and several genera allied to Neothremma were 
transferred from the Limnephilidae to the Uenoidae (Wiggins et al., 1985; Vineyard et 
Wiggins, 1988). Further phylogenetic analysis of the Limnephiloidea led to erection of 
the families Apataniidae and Rossianidae, and redefinition of the Goeridae (Gall and 
Wiggins, in press). Through these modifications, the long-standing problem of 
Limnephilidae genera Incertae Sedis (Wiggins, 1973, 1977) was resolved2 (Wiggins, 
1998).  However, even after this, the monophyly of the Limnephilidae has not been 
demonstrated. In a recent publication on Dicosmoecinae, Wiggins (2003) added much to 
our understanding the phylogeny of this “Limnephilidae” lineage, but still did not provide 
evidence for monophyly of the family. Stuart and Currie (2001) used caddisfly larval 
behavioral data to support the monophyly of Integripalpia and each of 8 families except 
for the Limnephilidae. 
Preliminary attempts to use modern DNA techniques with a small number of 
genera to infer relationships among limnephilids suggested that Limnephilidae may be 
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monophyletic (Kjer et al., 2001, 2002), and that some genera may be polyphyletic (Pauls 
et al., 2005).  
The present study was planned originally as a revision of the genus Limnephilus. 
However, in the process of the revisional work, I realized that the problem of this genus 
is impossible to solve without resolving the family problem in general. Therefore, in my 
phylogenetic field of interest, I included other genera of Limnephilidae from all tribes 
and subfamilies, with special preference for nominotypical representatives. Since 
Limnephilus is the nominotypical genus of the family, it is critical to an understanding of 
“true limnephilids.”  
Until now, Limnephilus (in broad sense) has been one of the largest genera of 
Trichoptera.  This genus currently includes at least 197 recent species and 9 fossil species 
according to the Trichoptera World Checklist (Morse, 2003).  The genus Limnephilus 
comprises almost half of all North American Limnephilidae (Ruiter, 1995) and two-thirds 
of the North American species in the tribe Limnephilini. In the Palaearctic Region, the 
genus Limnephilus sensu lato also comprises most of the boreal and subboreal 
limnephilid complexes.  The genus occurs mainly in the Holarctic Region and is a minor 
component of benthic communities south of 150 North Latitude. The few species recorded 
in the northern Neotropical and Oriental Biogeographical Regions apparently do not 
belong to the “true Limnephilus.”   
The family Limnephilidae also is chiefly Holarctic in distribution, except 
Dicosmoecinae, which also occupies the southern hemisphere continents of South 
America and Australia (Wiggins, 2002).  
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Although 197 species names of Limnephilus are currently considered valid, the 
number of available species names in Limnephilus (approximately 450 names) is more 
than twice the number of valid species.  Because many species of Limnephilus are widely 
distributed in the Nearctic and Palaearctic Regions, there is much geographical variability 
in the species-diagnostic characters in the genus, and some species probably should be 
synonymized or divided into two or more species.  The wide distribution of the genus 
across Europe, Asia, and North America and the historical difficulties of communicating 
among taxonomic specialists have caused the inadvertent description of some species 
multiple times.  A determination of the number of valid species, therefore, requires study 
of many specimens from throughout their ranges and re-examination of type material.  
Only by this means is it possible to distinguish geographical variants of single species 
from distinct sibling and vicariant species. 
The diagnostic challenges extend not only to the species level of classification, 
but also to the generic level.  The genus Limnephilus was considered one of the most 
complex and confusing genera, not only in Limnephilidae, but also in Trichoptera.  In the 
tribe Limnephilini, a few distinctive species groups have been segregated as genera.  The 
remainders, without obvious diagnostic characters, have constituted the genus 
Limnephilus.  As early as 1874, the English entomologist Robert McLachlan called the 
genus “most unruly.”  And even a century later, Gary LaFontaine (1981) confirmed that 
“the scientific confusion over it has not diminished much since that time.”  He also wrote: 
“There have been proposals to break up this single genus into so many as fifteen new 
ones.  Some revision is likely in the near future.”  
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 Schmid (1998) said: “Limnephilus is made up of species groups that are not 
sufficiently unlike one another to be raised to the genus level. It is therefore 
heterogeneous and cannot be defined in terms of constant, clear-cut characters. Some 
understanding of the Limnephilidae, however, should make it intuitively possible to 
distinguish a member of the genus Limnephilus from representatives of the other genera.”  
Similarly, in his key to the larvae of North American genera of Limnephilidae, it is not 
surprising that Wiggins (1996) segregated all other genera before relegating the 
remaining species to indistinguishable genera Limnephilus/Philarctus at the end of his 
key. Therefore, a revision of the genus Limnephilus has been a long-awaited event in 
trichopterology. 
 
Historical overview of the problem 
 
 The "Limnephilus" problem appeared when the genus Limnephilus was first 
established.  In 1815, Leach described the genus Limnephilus but defined it so 
insufficiently and inadequately that later authors included many Limnephilus-like species  
in the genus.  In his original description, Leach wrote (1815):   
“478. Lim-  Genus CCCCLXXVIII, Limnephilus. Leach’s MSS.  
    nephilus.  Anterior wings slightly coriaceous, nervures hispid or hairy. 
    Rhombi-   Sp. 1. Rhombicus. 
    cus.          Phryganea rhombica. Linn. 
          Limnephilus rhombicus. Leach’s MSS. 
         Inhabits Europe.” 
 
The Limnephilus was recognized by Leach as a genus in the “Tribe Phryganides.” 
It was the first time that the term “limnos” (“λιμυος” = a pool of stagnant water) was used 
to characterize any of the caddisflies. “Limnephilus” literally means “loving stagnant 
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waters,” and this early characterization clearly describes the ecological preference of 
many “true” limnephilids.  Many of them inhabit warm lentic ponds, marshes, bogs, 
swamps, lakes and occasionally lotic-depositional pools of rivers.  
The spelling of the name "Limnephilus" has been a source of confusion. In his 
widely popular textbook, Burmeister (1839) misspelled the name as “Limnophilus.”  
Later, Rambur (1842) misspelled it “Limnephila.”  Many subsequent authors used one or 
the other of these incorrect spellings, resulting also in incorrect spellings of the name of 
the family and several genera whose names were derived from these. Fischer (1968) 
concluded that the generic names "Limnophilus" and "Limnephila" should be considered  
emendations of Limnephilus, so that all authors since then have accepted the original 
spelling.   
Limnephilus was the first genus of what later became the family Limnephilidae. 
An additional 151 limnephilid genera (including 99 valid genera) have been described 
(Appendix I). 
The family Limnephilidae was "born” 33 years after the genus.  First Kolenati 
(1848) proposed a “Tribe Limnophiloidea” with the type genus Limnephilus (as 
Limnophilus) for a number of genera that were at that time a part of the “Family 
Heteropalpoidea.”  It is obvious that Kolenati understood very well that limnephilids are 
highly heterogeneous.  Later McLachlan (1863) treated this “tribe” as a family, 
Limnephilidae. 
In the period between Leach (1815) and Kolenati (1848), Stephens (1829, 1833, 
1836, 1837) and Rambur (1842) described 7 genera of limnephilids that remain valid 
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today.  The destiny of Kolenati’s (1848) genera was not so fortunate, however.  Kolenati 
grouped species of the “Tribe Limnophiloidea” into 14 genera (Fig. 1, Appendix II).  
Twelve of these genera were described as new; eight of them were later synonymized.  
Kolenati did not record the name of Limnephilus among his genera; the name 
"Limnephilus" was shown as the type genus-group name for his “Tribe Limnophiloidea,” 
but not as a distinct genus with its own species.  Instead, Kolenati placed the type species 
of Leach's Limnephilus, Phryganea rhombica Linnaeus (monobasic), as “rhombicus,” 
under the genus-group name Chaetotaulius, along with eight other species.  It is a credit 
to his amazing insight that eight of these nine species remain in this taxon today, albeit 
under the name Limnephilus (Limnephilus). 
 
Species of  Chaetotaulius recognized by Kolenati (1848) 
vitratus DeGeer, [actually (Pictet, 1834), = Limnephilus lunatus  
Curtis] 
borealis (Zetterstedt, 1840), Phryganea 
nobilis Kolenati, 1848 [= Limnephilus marmoratus Curtis] 
angustatus Kolenati, 1848 [= Limnephilus affinis Curtis according to  
McLachlan, 1875: 83, but with doubt] 
decipiens Kolenati, 1848  
flavicornis (Fabricius, 1787), Phryganea 
rhombicus (Linnaeus, 1758), Phryganea 
signifer (Zetterstedt, 1840), Phryganea 
striola Kolenati, 1848 [= Limnephilus nigriceps (Zetterstedt, 1840)] 
 
 
Kolenati’s description of the essential characters for Chaetotaulius included:     
1) the apex of the anterior wings truncate; 2) tibia spur formula 1.3.4.;  and 3) hind wings 
of male with a densely matted fringe of black hairs, termed a "beard," on the underside of 
the R2. The last character was the basis for the genus name: “χαίτη, ης” = a mane, a 
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crest; and "το αυλιον" = the fore-court of a Greek house, a yard for cattle, an inner 
court.  So Chaetotaulius figuratively means “having a mane in a special 
space/yard/court.”  Other genera close to Chaetotaulius also were described by Kolenati, 
including Goniotaulius, Desmotaulius, Colpotaulius, Glyphidotaulius (= Glyphotaelius), 
and Grammotaulius.  These other genera were intended for species with the same form as 
Chaetotaulius, but without the male "beard" (McLachlan, 1874).  Kolenati’s prophetic 
classification presaged recent ideas about limnephilid genera.  I prepared a dendrogram 
based on Kolenati’s key, reflecting his original ideas about relationships among 
limnephilids (Fig. 1).  Some characters used by him for a key could be considered as 
synapomorphies for corresponding genera. 
 Walker (1852) did not accept Kolenati’s Glyphidotaulius (a synonym of 
Glyphotaelius Stephens), Goniotaulius, Desmotaulius, Colpotaulius, Grammotaulius, and 
Chaetotaulius as independent genera, but considered them  groups of Limnephilus.  
 Hagen (1861, 1864) considered Kolenati's genera Goniotaulius, Desmotaulius, 
Colpotaulius, and Glyphotaelius as subgenera of Limnephilus, not recognizing 
Chaetotaulius or Grammotaulius. Reviewing Kolenati's characters thoroughly with 
limited European material, McLachlan (1875) followed Walker’s decision for 
Chaetotaulius, Desmotaulius and Goniotaulius, treating them as synonyms of 
Limnephilus, although he treated Colpotaulius, Grammotaulius, and Glyphotaelius as 
separate genera.  Even so, McLachlan (1874) realized the difficulties of defining 
Limnephilus so broadly.  He wrote: “With the conviction then, that I could not retain 
Kolenati’s sub-division, I assayed again and again to find other combinations of 
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characters that would admit of sectional division in an intelligible and tolerably natural 
form; but in vain, for the importance of one set of characters seemed to be always vitiated 
by that of another, whichever way the species were grouped.”  Nevertheless he outlined 
some more important characters for the broadly defined genus which should be, as he 
said, the best guides to separate it from others.  His most important diagnostic characters 
included the following:  (1) the general form of the anterior wings, (2) the relative basal 
widths of the 2nd and 4th apical cells in the posterior wings, (3) the discoidal cell mostly 
shorter than its foot-stalk in hind wings, (4) variously well-developed pale spaces in the 
anterior-wings, and (5) more or less forked "penis-sheaths" in the male genitalia. 
Banks (1892) did not follow Walker and McLachlan in synonymizing all these 
genera, nor did Hagen in reducing them to subgenera, but recognized Kolenati's 
Colpotaulius, Goniotaulius, Grammotaulius, Desmotaulius, and Glyphotaelius as distinct 
genera.  Chaetotaulius-like species were included in Limnephilus. 
Milne (1935), in his “Studies in North American Trichoptera,” wrote: “It has not 
been found practicable to provide a complete specific table to Limnephilus since the 
genitalia show the only satisfactory characters, and these are so complex and sex-limited 
that a key would be artificial and difficult to use; the other genera are not so complex…”   
He synonymized Apolopsyche Banks and Rheophylax Sibley with Limnephilus. 
Ross (1938) also outlined difficulties connected with Limnephilus: “Inability to 
find satisfactory characters for segregating the females into the same groups as the males 
has led me to consider as only of subgeneric rank such groups as Anabolia, Anabolina, 
Colpotaulius, Goniotaulius and some others [Alonquina].”  His confusion with the genus 
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persisted (Ross, 1944):  “The species treated under this genus include those placed by 
previous writers not only in Limnephilus, but in Anabolia, Anabolina, Arctoecia, and 
Colpotaulius. I have been unable to find characters which will key out either the males or 
females to these groups; available characters intergrade to such an extent that they cannot 
be used for accurate separation.”  Ross noticed the mesoscutal warts and setation of the 
head dorsum as the most important characters for distinguishing the broadly defined 
genus.  In a special work devoted to Nearctic Limnephilus, Ross and Merkley (1952) 
discussed the status of the Limnephilus sensu lato, and included in it the former 
Chaetotaulius, Goniotaulius, Desmotaulius, Apolopsyche, Alonquina, Anabolina, 
Colpotaulius, Rheophylax, Astratodina, Anabolia, Clistoronia.  However, they elevated 
Philarctus and Lenarchus again to generic level.   
Ross and Merkley (1952) noticed a group of species that represented “an 
interesting phyletic line within the genus in which a very gradual development may be 
traced from typical members with males having no sexual dimorphism and having the 
front of the basitarsus long, to an extreme of development in which the males have some 
differences in wing shape and venation, and distinctive characters of the front legs, 
noticeably a very short basitarsus.”   
They (Ross and Merkley, 1952) considered Colpotaulius-like European 
Limnephilus affinis a close relative of North American L. perpusillus Walker, L. labus 
Ross, L. submonilifer Walker, and L. secludens Banks. They even noticed female 
characters which correlate with these male characters and separated them from “typical 
members” of Limnephilus:  
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“The [female] cerci become progressively more fused with the tenth tergite, this 
development reaching its extreme in submonilifer, in which the cerci are 
represented only by pad-like swellings.  So well is this phylum documented by 
persisting forms that it is not feasible to make a division at the generic level at any 
place in it.  This line includes the genotypes of Anabolina, Colpotaulius, 
Rheophylax, Astratodina and undoubtedly others.” 
 
Ross and Merkley (1952) also concluded that Anabolia “seems to be merely a 
subgroup of Limnephilus somewhat on the same level as Chaetotaulius, and not to be a 
good generic segregate.”  This conclusion, of course, was accepted based on a view of 
Limnephilus as a huge heterogeneous taxon that includes so many different ingredients 
that it has the character of a complicated salad made by a French chef. 
Schmid (1955) was a famous authority on Limnephilidae who also put 
Colpotaulius, Astratus, Astratodes, Astratodina, Anabolina, Zaporota, and Psiadosporus 
into Limnephilus.  Subsequent trichopterologists followed his opinion and no one 
disagreed.  In his great Trichopterorum Catalogus, Fischer (1968, 1969, 1973) Fischer 
confirmed Schmid’s conclusion, and recognized 16 limnephilid genera as synonyms of 
Limnephilus:  
Alonquina Banks, 1916 
Anabolina Banks, 1903 
Apolopsyche Banks, 1916 
Astratodes Martynov, 1928 
Astratodina Mosely, 1936 
Astratus McLachlan, 1874 
Caenotaulius Thomson, 1891 
Colpotaulius, Kolenati, 1848 
Chaetotaulius Kolenati, 1848 
Desmotaulius Kolenati, 1848 
Goniotaulius Kolenati, 1848 
+Miopsyche Carpenter, 1931 
Psiadosporus Wallengren, 1891 
Rheophylax  Sibley, 1926 
Spilotaulius Thomson, 1891 
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Zaporota  Banks, 1920. 
 
This multi-genus synonymy reflects the great difficulties which trichopterologists 
have had for nearly 200 years trying to recognize Limnephilus! 
Schmid (1955) tried to bring order to the family Limnephilidae and the genus 
Limnephilus. He described many new genera, recognized four subfamilies: 
Dicosmoecinae Schmid, 1955; Drusinae Banks, 1916; Pseudostenophylacinae Schmid, 
1955; and Limnephilinae Kolenati, 1848, as well as four tribes for Limnephilinae:  
Chilostigmini Schmid, 1955; Chaetopterygini Hagen, 1858; Stenophylacini Schmid, 
1955; and Limnephilini Kolenati, 1848.  He tried to organize the species of Limnephilus 
as well.  He established 37 species groups in Limnephilus, of which 14 were monobasic.  
However he did not provide any objective information, neither diagnostic nor 
phylogenetic, to support his inferences regarding this species-group classification. 
Later, Nimmo (1971) investigated Canadian Limnephilus species, placing the 
Nearctic species into 18 species groups and providing short diagnoses for these groups.  
Ruiter (1995) was the first who seriously questioned the monophyly of the genus.  
In his monograph of New World Limnephilus, he referred to 43 of 97 species as “Species 
Incertae Sedis,” and arranged 54 species in 14 species groups (only 8 were the same as 
Nimmo’s and four groups were established as new). 
In works concerning immature stages of Limnephilus, Flint (1963), Lepneva 
(1966), and Wiggins (1973, 1996a) widened our knowledge about taxonomy of larvae 
and pupae, and added much useful information about life history and ecology of many 
Limnephilus species. 
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 The latest event regarding the status of Limnephilus happened recently: a Russian 
entomologist, V. Grigorenko (2002), added Anabolia, Asynarchus, Grammotaulius, 
Philarctus, and Astenophylina to the long list of synonyms of Limnephilus.  He did not 
give any well-grounded basis for such a declaration, but emphasized the importance of 
immature morphology for his conclusion: "larvae of the mentioned genera are very 
congruous".  Larvae of Philarctus do not differ from Limnephilus larvae (Wiggins, 1996; 
Mey, 1982).  Larvae of the Palaearctic species of Grammotaulius do not have the 
character used for generic separation by Wiggins (1996), namely the median gap in 
transverse setal band on 8th abdominal tergum. The genitalic patterns of adults (especially 
the phallic complex) are very similar.”  He proposed to consider these groups as 
subgenera of Limnephilus until a complete revision of the genus has been accomplished.  
He also suggested that Astratodes and Goniotaulius be resurrected as independent genera; 
transferred the genus Anisogamodes from Stenophylacini to Limnephilini; and put 
Lepnevaina (previously "Incertae Sedis") in Limnephilinae, tribe Limnephilini. 
After all this "lumping," the long-suffering genus Limnephilus has become a 
Colossus on clay legs, ready to crash into the sea with the next tremor. 
 One of the principal reasons for so much confusion in delineating limnephilid 
genera is the paucity of modern phylogenetic analysis.  The family itself has been 
clarified somewhat by recent phylogenetic investigations that segregated groups of 
genera from Limnephilidae.  These have resulted in the modern recognition of 
Apataniidae, Goeridae, Rossianidae, and Uenoidae (Gall, 1994), but the Limnephilidae 
still has been left without objective evidence that it is itself a monophyletic taxon.  
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Therefore, the phylogenetic situation and its corresponding classification are successively 
more confused at the levels of subfamilies, tribes, genera, and congeneric species groups. 
 None of these investigators provided explicit, objective synapomorphies to justify 
their conclusions about their species groups, and other arrangements.  Until now, neither 
the genus Limnephilus nor any of the subfamilies and tribes of Limnephilidae have been 
analyzed with modern phylogenetic techniques and all divisions and unions into genera 
are based only on subjective opinions.   Therefore, in order to answer a question, "What 
is Limnephilus?"  we must first understand, "What are limnephilids?"  "What is subfamily 
Limnephilinae?" "What is tribe Limnephilini?"  and "What are the relationships among 
the limnephilid subfamilies, tribes, and genera?"  Therefore, before undertaking a 
revision of Limnephilus, it was necessary to perform some preliminary phylogenetic 
analysis with more-inclusive taxa of the family. 
Modern, morphologically based systematics research is a fundamental 
comparative investigation based on both published species descriptions and the study of 
museum material, exploring as many different morphological features as possible: 
genitalia, wing venation, and body morphology of larvae, pupae, males, and females. 
Working with literature alone presents a major problem in Limnephilidae: species 
descriptions are based only on male and female genital structure, mainly without details 
of inner parts; wing venation is described for only about 20% of the world Limnephilus 
species, larvae and cases for 12%, and pupae for less than 10%.   Even these descriptions 
often are insufficient for comparing phylogenetically informative characters. 
Comparative descriptions of other parts of the body were done for only a few species 
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(less than 5%).   Many descriptions that are adequate for diagnoses are insufficiently 
detailed for phylogenetic analyses.  
Therefore, it was necessary to search the world collections of caddisflies to find 
the material appropriate for study. During this research, eleven museums were visited and 
specimens were borrowed by mail from another nine museums as well as from some 
private collections. 
 
Structure and composition of family Limnephilidae and the genus Limnephilus  
as it was considered before the revision 
 
The Limnephilidae, one of the largest families of caddisflies, currently includes 
157 genera and about 873 world species. The family has been divided into four 
subfamilies. Limnephilus is the nominotypical genus of the family belonging to the 
nominotypical tribe Limnephilini, one of four tribes in the nominotypical subfamily 
Limnephilinae. Until now, the subfamily Limnephilinae includes 63 genera. The tribe 
Limnephilini currently consists of 18 genera.  
A list of Limnephilidae genera and species of Limnephilus sensu lato as 
referenced in the World Trichoptera Checklist (Morse, 2002, 2003) with some recent 
additions are represented in Appendices III and IV, respectively.   
 
General Ecology  
Habitats. Typical limnephilids (Limnephilini) are characterized  by their lentic habitats. 
They often inhabit temporary pools (Fig. 193B) or other similar lentic habitats, such as 
swampy places, marshes (Fig. 193A), small lowland streams, and so on. Some of them are 
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known as inhabitants of semi-aquatic habitats (e.g., Sphagnophylax). Earlier references to 
lotic habitats for limnephilids were more relevant to those species which are here placed in 
groups of Limnephilidae sensu lato other than Limnephilini: Dicosmoecinae (before 
revision), Drusinae, Pseudostenophylacinae, and other lineages. Many of "the former 
limnephilids," such as Goeridae, Uenoidae (Neophylax), Rossianidae, Apataniidae are 
usually rheophilous (Fig. 196A-B) or inhabit crenal zones of streams, or oligotrophic lentic 
habitats with high oxygen and less organic matter. Some dicosmoecines such as 
Nothopsyche (formerly in Dicosmoecinae and now a special branch of a new family 
Dicosmoecidae) inhabit small lowland streams (Fig. 195). 
Feeding Behavior. The typical limnephilids (Limnephilini) are usually shredders or 
collector-gatherers . Most of "the former limnephilids" (Goeridae, Apataniidae, Uenoidae, 
and Dicosmoecidae) are scrappers and construct stony cases.  Dicosmoecidae are partially 
shredders. The typical Limnephilidae are a group with a tendency to shredding, although 
Drusinae are scrappers. Usually Limnephilinae + Pseudostenophylacinae explore 
angiosperms for feeding. Probably, the evolutionary development of Limnephilidae (more-
recently evolving lineages of Limnephiloidea) coincided with developing angiosperms 
(Fig. 200). 
 
Distribution 
Distribution of the Limnephilidae s.str. (without Dicosmoecinae) is mostly limited to the 
Northern Hemisphere (with a few exceptions) where they occupy different environments 
with strong tendency to lentic habitats or slow lotic habitats. Most of them are lentic or 
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potamophilous (except psychrophilous Drusinae and Pseudostenophylacinae), many of 
them inhabit brackish waters and are tolerant of various concentrations of sea water, or to 
even require it (Flint and Giberson, 2003; Gullefors, 2003). Typical limnephilines 
(Limnephilinae: Limnephilini) are well adapted to unstable hydrological conditions and 
may survive long waterless periods. Such peculiarities of their biology probably help 
facilitate their wide distribution throughout the Palearctic and Nearctic Regions. But 
being a young phylogenetic branch of Limnephiloidea raised in temperate latitudes in the 
early Tertiary and flourishing from the mid-Tertiary (Fig. 200), the family could not 
penetrate to other geographical regions.  
Subfamily Drusinae. Drusines are limited to Europe, where they inhabit cool alpine 
streams. 
Subfamily Pseudostenophylacinae.In the Palearctic Region, this subfamily is widely 
distributed in the mountainous regions of Central and Northeastern Asia, in the Nearctic 
Region to very limited portions near the Pacific and Atlantic coasts and to limited areas 
in the Appalachian mountain system and surrounding areas.   
Subfamily Limnephilinae. This subfamily is widely distributed throughout the Holarctic 
Region with a few exceptions in the Oriental Region.  
 A detailed biogeographical  analysis of the Limnephilidae is in progress and is not 
included in the present study. 
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CHAPTER 1 
MATERIAL AND METHODS 
 
 
1.1. Material 
The primary sources of material examined were the extensive collections of 
Trichoptera in the following institutions: 
NMNH US National Museum of Natural History, Smithsonian Institution,  
 Washington, DC, USA 
ZMRAS  Zoological Museum of the Russian Academy of Sciences, St. 
Petersburg, Russia  
 
ROM Royal Ontario Museum, Toronto, Canada  
 
MCZ Museum of Comparative Zoology, Harvard University, 
Cambridge, USA  
 
IBSS Institute of Biology and Soil Sciences, Far Eastern Branch of 
Russian Academy of Sciences, Vladivostok, Russia 
 
NHM Natural History Museum, London, United Kingdom 
 
CUAC Clemson University Arthropod Collection, Clemson, USA. 
  
Other important sources of specimens included: 
CM Canterbury Museum, New Zealand 
 
IBPN Institute of Biological Problems of the North, Far Eastern Branch 
of Russian Academy of Sciences, Magadan, Russia 
 
MNG Museum für Naturkunde, Humboldt Universität, Berlin, Germany 
 
HU Hokkaido University, Sapporo, Japan 
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IBM Instituto de Biologia, Universidad Nacional Autonoma de Mexico, 
Mexico  
 
KERC Kanagawa Environmental Research Center, Kanagawa, Japan 
 
MZN Museum of Zoology, University of Bergen, Norway 
 
NMI National Museum of Ireland, Dublin, Ireland  
 
NHMI Natural History Museum and Institution, Chiba, Japan 
 
OBS Ohio Biological Survey, Columbus, Ohio, USA 
 
USC Universidad de Santiago de Compostela, Spain 
 
UA Department of Biological Sciences, University of Alberta, Calgary, 
Alberta, Canada  
 
UPEI University of Prince Edward Island, Charlottetown, Prince Edward 
Island, Canada 
 
UWMO University of Warmia and Mazury, Olsztyn, Poland  
 
ZMISEA Zoological Museum of the Institute for Systematics and Ecology of  
 Animals, Russian Academy of Science, Novosibirsk, Russia 
 I also obtained many valuable specimens from the private collections of Dr. H. 
Malicky, Lunz am See, Austria (HM); Mr. D.E. Ruiter, Littleton, Colorado, USA (DR); 
and  Dr. K. Kumanski, Bulgarian Academy of Sciences, Sofia, Bulgaria (KK). 
In addition, I collected much limnephilid material personally during my fieldwork 
throughout different parts of Russia (1972-1999), during visits in Poland (1989-1990), 
Japan (1990, 1991, 1993), Sweden (1992), and the USA (1999-2002), all of which is now 
in the IBSS.  Most of the specimens I studied were adults, but I also used larval and pupal 
material. Altogether, I studied about 6 500 adults, 50 pupae, and 60 larvae of 
limnephilids. 
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1.2. Terminology 
Terminology used here for head and mouthparts follows that of Crichton (1957) 
and Snodgrass (1993); for the tentorium, Neboiss (1989) and Lawrence et al., 1991); for 
the thorax, Tindall (1965); for general body morphology, Snodgrass (1993), and for wing 
venation, Ruiter (2000), and Kukalova-Peck (1991). 
The basic genitalic structure terminology follows that of Nielsen (1957) for males 
and Nielsen (1980) for females; for periphallic structures I also used the terminology of 
Nimmo (1971) and Ruiter (1995), some new terms were introduced also. Terminology 
for immature stages is based on works by Wiggins (1996a) and Lepneva (1966).  
Some terms for general body morphology, phallic parts, and internal genitalic 
parts of females are originally proposed here. 
 
1.3. Methodological issues 
1.3.1. Methods of morphological treatment 
Currently available specimens and borrowed material were treated according to 
usual methods of comparative insect morphology, involving genital structure as the most 
important character. Additionally, other characters that are not traditionally used for 
investigation of the genus Limnephilus and Limnephilidae were emphasized: a) venation 
and color patterns of wings; b) body morphology, including a comparative investigation 
of the general vestiture, shape, and position of setose warts; c) antennal structures, and d) 
surface and some internal structures of non-genitalic abdominal segments, such as 
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abdominal antecostal longitudinal and transverse sutures of tergites and sternites, ventral 
spines, scent organs, and others.  Tiny details of the periphallic and phallic parts 
(phallobase, parameres, phallicata, and endophallus) in males, and internal genitalic parts 
of females (spermatheca with surrounding ducts, and spermathecal sclerite) were 
explored to find informative characters could be useful for phylogenetic work. 
In searching for synapomorphies in limnephilid taxa and particularly in 
Limnephilus, most attention was given to adult characters, especially males. However, in 
some cases (e.g., wing venation, spermatheca), female characters were examined instead, 
if they demonstrated a more common tendency in the group, following the generally 
accepted opinion that caddisfly females are usually more conservative morphologically 
than males and almost always retain the more basic form, while males often show bizarre 
modifications for many characters (Neboiss, 1989).  Internal genitalia structures also 
were examined as very important for phylogenetic analysis, and attention was paid to 
selected characters of immature stages, which could be considered as synapomorphies for 
particular groups. Outgroups and other closely related families, or sometimes other 
caddisflies families were compared to polarize characters and to reveal transformation 
series for them.  All characters are coded as binary in my analysis (see Appendix VI. 
Character List and Codes). In my morphological chapter after the comparative 
description of body parts of limnephilids, different types of character development were 
distinguished and named in alphabetical order or as abbreviations of the character name. 
They were than arranged from plesiomorphic to apomorphic conditions. Then, 
immediately after the morphological analysis, the phylogenetic conclusions are in a 
  
23
separate paragraph and data are discussed in a phylogenetic sense, demonstrating linear 
transformation series of the discussed character.    
Morphological metrics are provided whenever possible. All metrics are given in 
millimeters. Orientation and relationship of parts, measurements of their length and width 
were done as recommended by Lawrence et al. (1991). Measurements and other 
observations were performed on males, unless otherwise indicated. 
 
1.3.1.1.  Head, thorax and other non-genitalic segments 
External morphology of the main body parts except genitalia were studied in situ. 
In some cases, a part of the head was separated in order to see the morphology of its 
posterior or internal surfaces (for example, mouth parts).  To study the tentorium, the 
insect heads were macerated in KOH solution and transferred though alcohol to glycerol 
for drawing and storage.  Sometimes a head was dissected to remove the right eye or 
most of the cranium was ablated to obtain a full lateral view of the tentorium, as was 
done by Neboiss (1989).  However, pictures often were made without such preparation 
and tentorial structures drawn as seen through the semitransparent head capsule, 
following clearing with caustic potash (KOH). This latter procedure allowed me to see 
some thin inner septa connecting parts of the comparatively heavily sclerotized tentorium 
arches within the head capsule. 
Some metrics of the male head and its details are as follows: 
1) Length of head (Lh) - longest distance along midline of head from base of 
medial ocellus to base (posterior end) of epicranial suture (Fig. 63);  
 
  
24
2) Width of head (Wh) - distance between lateral edges of head going 
horizontally from base of one eye to another (Fig. 63); 
 
3) Length of eye (Le) - longest distance between anterior and posterior edges 
of eye, measured parallel to midline (Fig. 63); 
 
4) Length of lateral ocellus (Lo) - longest distance between anterior and 
posterior edges of ocellus (Fig. 63); 
 
5) Distance between ocelli (Do) - shortest distance between inner edges of 
lateral ocelli (Fig. 63); 
  
6) Length of labrum (Llb) – length between proximal part of basilabrum and 
apex of distilabrum along midline (Fig. 97); 
 
7) Width of labrum at clypeal tormae (Wlb) – is horizontal distance between 
tormae (Fig. 97); 
 
8) Length of basilabrum (Lblb) – length of midline between proximal edge of 
basilabrum and midpoint of distal part of basilabrum (Fig. 97); 
 
9) Length of distilabrum (Ldlb) – length of midline between proximal edge 
of distilabrum and its apex (Fig. 97); 
 
10) Length of frontogenal suture (Lfrg) – length from anterior tentorial pit to 
closest edge of head capsule at base of antenna (Fig. 72); 
  
11) Length of clypogenal suture (Lclg) – length from anterior tentorial pit to 
closest point of clypolabral edge (Fig. 72). 
 
12) Length of anterior head edge (Laeh) - length between apexes of 
subantennal sutures (Fig. 72). 
 
13) Height of arch of anterior frontoclypeal edge (Hfar) - perpendicular 
distance from median point of frontoclypeal arch to point of anterior head 
edge (Laeh) (Fig. 72). 
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1.3.1.2.  Wings 
Although wing coloration often varies among different species and even among 
individuals of the same species, it may be possible to discover the extent of variation and 
find some general characters allowing diagnosis of forms, subspecies, species, and 
possibly species groups. Wing color pattern was analyzed in situ from wing slides. For 
pictures, the most usual color wing pattern was chosen; in rare cases a noticeable 
deviation was demonstrated in the same species.  
Wing venation varies in the proportions of the cells and veins within single 
species (Ruiter 1995). I tried to reveal the range of those variations was examined and 
occasionally discussed.  Wings were mounted permanently, dry, between two glass slides 
(without using any mounting media) while they were still wet with alcohol and were 
drawn after drying.  Occasionally, Mounting Media CMC-10 was used to prepare 
permanent slides.  
Some wing metrics for the male forewing and hind wing are as follows: 
1) Length of wing: Lfw - length of forewing from thorax to distal point of 
wing apex; Lhw - length of hind wing from thorax to distal point of 
wing apex (Fig. 16, 26b); 
 
2) Length of DC: LDCf - length of forewing discoidal cell; LDCh - length 
of hind wing discoidal cell - longest distance between apical and basal 
parts of discoidal cell (Fig. 26b); 
 
3) Width of DC: WDCf - width of the forewing discoidal cell; WDCh - 
width of hind wing discoidal cell – greatest length of anterior-to-
posterior line in discoidal cell perpendicular to LDCf (Fig. 26b); 
 
4) Hind wing apical (α) angle – angle between lines drawn along greatest 
straight length of the costal margin (line a) and line drawn to hind 
marginal convexities on either side of the claval fold (line b). 
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Considering the anterobasal angle of the hind wing to be 900, the 
posterobasal angle (ß) is the complement of α. (Fig. 26b); 
 
5) Index AAD – is characteristic the development of the anal and jugal 
areas of hind wing: 
 
AAD4 = dA4/dR4, AAD5 = dA4/dR4, where, 
 
dA4 and dA5 – distance from anterior end of humeral crossvein to 
posterior end of A4 or A5, correspondingly (Fig. 26c);  dR4 – distance 
from anterior end of humeral crossvein to apical end of R4 (Fig. 26c). 
 
 
 
1.3.1.3.  Legs 
Some leg metrics for the male fore femur are as follows: 
1) Length of fore femur: LFF - length of fore femur - longest distance 
between apical and basal portion of fore femur (Fig. 143); 
 
2) Width of fore femur: WFF - width of fore femur – greatest length of 
anterior-to-posterior line in fore femur perpendicular to the LFE line (Fig. 
143A); 
 
3) Length of first and second tarsomeres (Lt2 and Lt1) - the long distances 
from the anterior edge to posterior (Fig. 143A). 
 
 
1.3.1.4.  Genitalia 
The abdomens of pinned and alcohol-preserved specimens are cleared in the same 
way.  I followed the recommendation of Ruiter (1995) for clearing genitalia, but removed 
whole abdomens in order to preserve the 1st segment and the scent organs of the 5th 
segment.  Ruiter (1995) noticed that the location of the scent organ pore may provide 
useful comparative information in limnephilids; therefore, I comparatively investigated 
this character, as well as the first abdominal segment, which gave interesting information, 
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especially among genera of different tribes and subfamilies. For clearing abdomens 
(macerating their muscle tissue to make internal parts visible and for relaxing external 
genitalic appendages), I soaked them in warm 10% potassium hydroxide (KOH), using a 
small warming plate, until the muscles dissolved. Then the abdomen was reheated and 
flushed with cold water using a hypodermic syringe. Then the phallic structures were 
extruded from the abdomen, by gentle probing to reveal their external and internal 
structures. Internal female genitalia were studied in situ through the abdominal cuticle, or 
were removed from the abdomen by special preparation.   
Internal reproductive organs of females and associated ducts were investigated as 
much as was possible. The main attention was paid to the spermathecal sclerite, but also 
to the spermatheca, spermathecal glands, and pre-spermathecal diverticulum; in some 
cases other structures were investigated.  The spermatheca and surrounding parts were 
obtained from their abdomen during the rinsing procedure after KOH cleaning or by 
opening the abdomen on the pleuron from the first to eighth segments. Internal structures 
were kept in water about 10 hours and than investigated in water. 
Meiji Techno RZ dissecting microscope with incidental fiber-optic lighting was 
used for examining uncleared structures and transmitted substage lighting to investigate 
and draw cleared structures.  Maximum magnification used was 75 X. 
The specimens studied were either preserved in 70-80% ethanol or pinned; larvae 
and pupae were preserved in ethanol.  Sometimes pupal skins were available, especially 
in the ROM collection as a result of Dr. G. Wiggins' work to rear adults.  
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Sometimes a compound microscope (Leica DM LS) with magnification from 
100X - 400X was used to study phallic parts and internal genitalic parts of females, or 
other details of body. Temporary and permanent microscope slides were prepared for 
revealing and drawing details of these tiny structures.     
 General illustrations were prepared with an ocular grid at magnification of 
100X. Illustrations of the wing color pattern and wing venation were obtained by 
scanning wing slides with a Microtek scanner; the images for demonstration of some 
structural features of body morphology and wings were obtained with a stereo 
microscope and an attached digital camera (Nikon or Oimaging imaging camera designed 
for the microscope). 
Cleaned genitalia were suspended in glycerin for preparation of drawings; most 
other body parts were illustrated while they were suspended in ethanol.  The 
spermathecae were observed in a small dish with distilled water, sometimes with a small 
amount of Chlorozol black to help with resolution of transparent and semi-transparent 
parts. 
Some metrics of male genitalic parts used in this study were as follows: 
1) LdIXt - the length of tergum IX from its anterior edge along the 
longitudinal body axis to the posterior edge (in lateral view) (Fig. 170A); 
 
2) LlIX - the greatest lateral length of segment IX in the area of segment IX 
shoulder (in lateral; view) (Fig. 170A); 
 
3) LIXs - the length of sternum IX from the anterior edge to posterior edge 
along (in lateral view) (Fig. 170A); 
 
4) HIX - the height of segment IX - is a height from the IX middorsum to the 
middle point of sternum IX (in caudal view) (Fig. 170C);  
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5) WIX - the greatest width of segment IX along horizontal axes (in caudal 
view) (Fig. 170C). 
 
 
 
 1.3.2. Phylogenetic method 
 The phylogenetic part of the dissertation was planned to be undertaken in three 
stages.  General Analyses was a search for evidence of monophyly of Limnephilidae and 
some recognizable subfamilies of Limnephilidae and for relationships among any 
monophyletic tribes of Limnephilinae; and also to search a monophyly of the genus 
Limnephilus sensu stricto and its position in the classification of limnephilids. 
 Analysis II was a search for evidence of monophyly for species groups of 
Limnephilus sensu lato in tribe Limnephilini hoping to discover monophyly of the 
Limnephilus sensu stricto. 
Finally Analysis III will be undertaken in the future for revealing species groups 
and their relationships within the genus Limnephilus sensu stricto. 
In frame of this work results of General Analysis is discussed only. 
 
1.3.2.1. Material 
For phylogenetic General Analysis of higher-level relationships in the family 
Limnephilidae, as many limnephilid genera and species as possible were investigated to 
find synapomorphies for tribes and subfamilies. For Analysis II of relationships in 
Limnephilini all genera currently recognized as members of this tribe were examined. For 
Analysis III of Limnephilus sensu stricto, species that have been recognized as 
Limnephilus sensu stricto in the Analysis II revision were studied.  In rare cases when 
  
30
species were not available for study, published descriptions were used for making the 
character matrix. 
 
1.3.2.2.  General Analysis (all genera of Limnephilidae and some of Limnephiloidea) 
 For General Analysis, 86 of the 99 known limnephilid genera were analyzed to 
reveal monophyly of Limnephilidae and discover higher-level phylogenetic relationships 
among the family Limnephilidae. For this analysis type species of genera were chosen 
when it was possible.  In other cases, species that closely resemble the type species were 
chosen.  In cases where monophyly of the supposed genus was doubtful, several 
representatives of the genus were analyzed.   
Fifteen genera from eight out-group families were involved for this analysis as 
well. A total of 136 species from 98 genera were used for making the character matrix for 
General Analysis (Appendix VI). 
 
1.3.2.3.  Outgroups 
 Selection of outgroups leads to a priori assumptions about the plesiomorphic 
conditions in the ancestors of the Integripalpia, Plenitentoria, Limnephilidae, 
Limnephilinae, Limnephilini, and Limnephilus sensu stricto. Therefore, in trying to 
establish the ancestral states for each of these taxa, an outgroup composed of real taxa 
was selected, a method preferred by several authors (Nixon and Carpenter, 1993; Forey et 
al., 1992).  
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 1.3.2.3.1. General Analysis. The relationships among Limnephilidae sensu lato 
and the remaining Plenitentoria families was analyzed recently by numerous studies 
(Gall, 1994, 1997; Gall & Wiggins in press; Ivanov 2002; Morse, 2003) providing 
evidence about families which may be closely related to Limnephilidae sensu Gall 
(1994), Gall & Wiggins (in press) (Fig. 2, 3a).  A strict consensus tree based on combined 
morphological and molecular data recently was proposed by Kjer et al. (2001, 2002), 
demonstrating relationships among caddisflies, including some representatives of 
Plenitentoria and three subfamilies of Limnephilidae (Fig. 3b). Also, consensus trees 
were provided by Dr. Kjer (personal communication) based on combined morphological 
and molecular data of 28 Plenitentoria species, including 11 species of Limnephilidae 
representing subfamilies Dicosmoecinae, Drusinae, Pseudostenophylacinae, and 
Limnephilinae (tribes Limnephilini, Chilostigmini, and Stenophylacini). 
Based on these recent findings on caddisfly phylogeny, 15 species representing 
eight different families were selected to represent the outgroups: 
Family Phryganopsychidae: Phryganopsyche latipennis (Banks, 1906); 
 
Family Phryganeidae: Agrypnia vestita (Walker, 1852); Banksiola concatenata 
(Walker, 1852); Hagenella sibirica (Martynov, 1909a); Phryganea 
japonica McLachlan, 1866; 
 
Family Brachycentridae: Brachycentrus spinae Ross, 1948; 
 
Family Lepidostomatidae: Lepidostoma togatum (Hagen, 1861); 
 
Family Uenoidae: Neophylax consimilis Betten, 1934; Neophylax occidentis 
Banks, 1924; 
 
Family Goeridae: Goera japonica Banks, 1906; 
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Family Apataniidae: Apatania doehleri Schmid, 1954; Apatania praevolans 
(Morse, 1971), Moropsyche parvula Banks, 1906; Allomyia 
sichotalinensis (Martynov, 1935); Manophylax butleri Schuster, 1997; 
 
Family Rossianidae: Rossiana montana Denning, 1953. 
 
1.3.2.4.  Characters 
.  Basic assumptions about homologies (De Pinna, 1991) and character 
independence are made when character states are identified and scored in a matrix. The 
taxa included in the analysis provide a context for assumptions about character states and 
character information. 
Choice of characters for phylogenetic analysis was based on these assumptions: 
 
A. Characters which demonstrated tendency to be uniquely shared among 
close groups were preferred. 
 
B.  Binary state coding was preferred over multistate character coding to 
avoid or diminish mistakes in case of incorrect polarization of characters 
in transformation series. 
 
C. Characters of both genitalic and non-genitalic morphological characters of 
males and females were included, with a few additions of larval 
morphology characters.  
 
The phylogenetic methodology used in this study follows that of Eldrege and Cracraft 
(1980), Nelson and Platnick (1980), Wiley (1981) and Wiley et al. (1991). 
 
1.3.2.5.  Principles and Rules 
Hennig’s Auxiliary Principle:  Never assume convergence or parallel evolution, 
but assume homology in the absence of contrary evidence. 
 
Grouping Rule: Homologues are evidence for common ancestry. A homologue or 
synapomorphy (Hennig, 1966)  is a character by which two or more 
organisms resemble each other because of correspondence in external 
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spatio-temporal connections; correspondence in internal spatio-temporal 
connections, and similarity by these criteria with intermediate characters 
in other organisms or ontogenetic or paleontologic stages (Ruppert, 1982). 
A phylogeny results from a hierarchical ordering of homologues. A 
monophyletic group is all members of a group identified by one or more 
homologues. Only monophyletic groups are admitted as taxa in 
classification. 
 
Inclusion/Exclusion Rule:  The information from two transformation series can be 
combined into a single hypothesis of relationship if that information 
allows for the complete inclusion or the complete exclusion of groups that 
were formed by the separate transformation series. 
 
The Principle of Simplicity (Parsimony): the phylogenetic hypothesis explains the 
data in the most economic manner. In assessing the phylogenetic 
cladograms, the best cladogram is the one that requiring the least number 
of assumptions on convergences, reversions, or character change. 
 
1.3.2.6.  Indices used to measure parsimonious the cladograms: 
Tree Length – It is calculated by summing the number of character changes along 
each branch and internodes of the cladogram. The index can be used to 
compare different cladograms inferred from the same data but cannot be 
used to compare different data sets. 
 
The Consistency Index (C) – This is a measure of the parsimony fit of a character 
to a tree, or of the average fit of all characters to a tree. It varies from 1.0 
(perfect fit) to a value asymptotically approaching zero (poorest fit). It is 
inflated by autopomorphies which can only take the value 1.0; thus a 
totally uninformative data set (consisting only of autopomorphies) could 
return a CI equal to 1.0 (cf. Retention Index). It is the ratio of the 
minimum amount of character changes (m) that series might show and the 
amount of change (s) it shows on a particular tree (c=m/s). 
 
The Retention Index (RI) – This is similar to Consistency Index, but is defined so 
that the highest possible value for any character is 1.0 and the lowest is 
0.0; removes bias due to autopomorphies (cf. Consistency Index). 
 
The Ensemble Consistency Index (CI) – This is the overall consistency index of 
the all characters of a particular tree. The index describes how “good” the 
included characters are and can be used to compare the cladograms 
created by different data sets. It measures the degree of homoplasy, or 
falsified inferences of homology. 
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The Rescaled Consistency Index (RC) – This is the product of the consistency 
index (c) and the retention index (r). The index excludes the contribution 
of autopomorphies to the CI. An autopomorhy is a purely diagnostic 
character, not shared with other taxa, and is therefore uninformative for 
inferences of phylogenetic relationships. The Rescaled Consistency Index 
is calculated as RC = (G-S)/ (G-M), where G is a measure of how well the 
series might perform on any tree under the worst possible conditions. 
 
I used HENNIG86 (Farris, 1988), an IBM PC-based program, for preliminary 
analysis, and PAUP version 4.0b 4a and 4.0b10 (Swofford, 1993) in the final analysis, 
using the branch and bound analytical option.  
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CHAPTER 2 
MORPHOLOGY 
 
1.1. Structures studied 
For diagnostic purposes, trichopterologists usually focus on traditional characters, 
such as shape and structure of genitalia (or terminalia) and wing venation. Development 
of cladistic methods in phylogenetic investigations led to searches for characters in other 
parts of caddisfly bodies and caused new interest for comparative morphology of 
Trichoptera. Suddenly trichopterologists discovered that “many morphological characters 
in Trichoptera are poorly understood” (Frania et Wiggins, 1997) and that many essential 
characters which can be useful for phylogenetic reconstructions are not homologized in 
the order Trichoptera and closely related orders (e.g., Lepidoptera and Mecoptera). As for 
me, I felt like Columbus who just discovered America – many unknown and unnamed 
things, tangled terms, structures not yet homologized with those in Class Insecta (and 
even Order Trichoptera), and wide morphological gaps between Annulipalpia and 
Integripalpia caused difficulties for understanding plesiomorphic and apomorphic states 
of many characters. For example, as regards terminology of genitalic structures in 
Trichoptera, Lepidoptera, and other closely related orders, there is unique terminology for 
each. Furthermore, in different groups of Trichoptera we can find terms which are limited 
to one group only. Attempts by Nielsen (1957, 1980) and Schmid (1955) to clarify 
caddisfly genitalic terminology brought much understanding for genitalic structures in 
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both sexes. However, the problem was not solved, especially concerning upper 
appendages of the male and derivatives of abdominal segments VIII and IX of the 
female. Authors who worked with Limnephiloidea (Uenoidae, Dicosmoecinae, etc) or 
other Plenitentoria, faced with the problem of interpreting of upper appendages of male 
terminalia and peculiarities of external female genitalia, often introduced their original 
terminology (e.g., Vineyard et Wiggins, 1987, 1988; Wiggins, 2002; Vineyard et al., 
2005). This allowed them to make phylogenetic analysis within their particular groups 
without deciding problems of general homology of terminalia of the whole order. 
Insufficient knowledge of the principal organization of Trichoptera genitalia without an 
understanding of the plesiomorphic characters was the first and the greatest difficulty in 
this work, which made it impossible to analyze evolutionary trends of the limnephilids 
and was a reason for the painstaking comparative investigation of the order's terminalia 
that was undertaken. The same problem arose concerning the head’s sutures, details of 
the thorax and so on. 
An effort was made in this study to find synapomorphies among many other 
characters of limnephilids "from head to tail." Special attention was given to characters 
useful for its cladistic goals and to newly investigated characters which have rarely or 
never been used in trichopterological research previously, but may be useful in the future.   
 
2.2. Structural features of adult of Limnephilidae 
 Caddisflies, like other insects, have three principal body regions, or tagmata: the 
head, thorax, and abdomen. Each body tagma is responsible for definite functions, and 
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the organs and parts of each tagma are adapted to these functions. The head is an organ 
for sensory perceptions, neural integrations, and, in larvae and adults, for food gathering. 
The thorax is responsible for locomotion and possesses legs and wings. The abdomen is a 
part of body having visceral organs, digestive and excretory systems in larvae, and the 
reproductive system in adults. Since adults of caddisflies usually do not feed (although 
many Integripalpia, especially Plenitentoria, can sometimes eat nectar or drink water) the 
digestive and excretory systems are vestigial in adults. The morphology of the different 
body parts are a rich resource for understanding relationships in higher and lower taxa. 
 The different outgrowths of cuticle of different body parts also provide many 
interesting characters to expose relationships in limnephilids. The external corporal and 
wing cuticle of caddisflies are produced in different derivatives: diverse setae, spinules, 
spines, spurs, teeth, and other cuticular prominences; the internal cuticle forms carinae, 
septa, and apophyses, often evidenced externally as grooves or pits, many of them 
important for taxonomic purposes and essential for phylogenetic purposes. 
 
2.1.1. Setae and setation 
In the external morphology of caddisflies, the type and distribution of setae play 
an important role. Setae differ in morphology, abundance, location, and context (i.e., in 
discrete setal warts or in setal areas or outside of them), providing useful information on 
the relationships of caddisfly taxa. The main setae covering body and wings of caddisflies 
are represented by two general morphological types: trichoid (spine-like) setae, which 
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usually are long and acute, and scaloid (spatula-like) setae, which are squamous 
structures. 
Trichoid setae of studied Integripalpia and some Annulipalpia may be divided 
into several main types (in the present study those setae are mentioned which were found 
more useful for the phylogenetic research). Trichoid setae function as mechanoreceptors 
or, less often, as chemoreceptors (Torre-Bueno, 1989) or chemical dispensers or 
evaporative structures; trichoid chemoreceptors are termed androconial trichoid setae 
(sensilla). 
 Scaloid setae are not divided into morphological types in the present research; 
however, as has been recorded in many previous studies, they are very diverse and often 
can be found especially in Integripalpia (Botosaneanu, 1991; Bicchierai, 1988; Moretti et 
Bicchierai, 1979a, 1979b, 1979c, 1980, 1981; Moretti et al., 1979; Nishimoto, 2002). 
Sometimes several types of scaloid setae are seen in the same species (Botosaneanu, 
1956). 
  
2.1.1.1. Corporal setae and setation 
 Types of setae.  Corporal (or body) setae include clothing hairs, and sensillae 
(macrochaetae, or macrosetae).  
Clothing hairs (ch) (Figs. 77A-B; 79-80; 84A, 85, 147A; 150D, F; 158) are very 
short, thin, thread-like (conical) recumbent setae without well-developed alveoli, and 
their places of attachment usually are difficult to see after removal.  These setae may be 
found on any surface of the head, thorax and legs, including setal areas and setal warts.  
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They are numerous in Phryganeidae and poorly represented in other Plenitentoria; they 
are usually the same color as the cuticle, sometimes dark, sometimes whitish. 
Macrochaetae/sensillae A type (Fig. 78C) are tapered, upright, articulated setae 
with alveoli more conspicuous than for clothing hairs, but less developed than in 
macrochaetae B and with a relatively weak perithecal membrane. They are short or 
moderately long, upright, and more slender than macrochaetae B type. They resemble the 
setae on warts of setal areas of Annulipalpia (such setae are named Type 0) (Fig. 78A) 
and in Unplaced Families, at least externally. They are pigmented [dark, or yellowish (A-
p type)] or colorless [(A-t type), “translucent setae”]. Both setae A-p and A-t types can be 
found in setal warts/areas, and on other parts of the body.  
Macrochaetae/sensillae B type (Figs. 78B, D; 84) - are tapered and longer than 
macrochaetae A, but also stout and upright. These setae can be found only in warts or 
setal areas. Sometimes, if a wart is not formed, a single or a few free macrochaetae may 
occur in the corresponding wart position. Macrochaetae B type may be pigmented (B-p 
type) or colorless, translucent (B-t type). 
 Macrochaetae B-p type are pigmented setae, each with its alveolus outlined by a 
very hard, sclerotized ring (Fig. 78D, 84B).  Macrochaetae B-p type are black, dark or 
light brown, or yellowish in color.  In both setal warts and setal areas, each macrochaeta 
B-p is surrounded closely by a setal membrane which covers the surface of the seta's 
tormogen cell. The setal membrane is sunken below the surrounding cuticle, the space 
above the setal membrane and surrounding the seta is referred to as an alveolus (al) (Figs. 
82, 84A-B, 150C-D) (Snodgrass 1935).  The alveolus is then encompassed by one or two 
  
40
thickened sclerotized rings collectively called a theca (th) (Fig. 84A).  The theca of 
macrochaetae B in Plenitentoria is surrounded by a lighter and thinner perithecal 
membrane (pthm) (Figs. 82, 84B) defined at its outer edge by a slightly thickened 
perithecal boundary (pthb) (Fig. 82, 84A-B).  Often the perithecal membrane is highly 
elevated above the surrounding cuticle (Figs. 78D, 82). Macrochaetae with developed 
peritheca (here they are named as types A and B), as noticed by Ivanov (1990) are 
present in most Integripalpia. As it is observed that Type A are more characteristic for 
basal Limnephilidae (e.g., Dicosmoecinae) (Fig. 78C) and Type B are especially well-
developed in Limnephilinae (Fig. 78D) and, probably, in some Apataniidae (Fig. 78B). 
Ivanov (1990) described a representative of macrochaeta A (Fig. 84A) of Goera pilosa 
Fabricius as follows: the body of the chaeta is slightly flattened, longitudinally covered 
with lines, and with serrate edges and an acute apex.  There is a sensitive cell under the 
surface of the perisetal opening, or theca; it has a bipolar neuron with a short curved 
dendrite attached to the inner thecal armature on one side, and has a long, thin axon on 
the other side.  The neuron body is shifted relative to the theca opening; the neuron and 
its chaeta together represent a trichoid sensilla (Ivanov 1990). 
In most Limnephilinae (as in, probably, Phryganeidae) there are macrochaetae B 
type in warts and setal areas. However in some outgroup families, such as some 
Rossianidae, and in Limnephilidae s.l. subfamilies: Dicosmoecinae, Drusinae and 
Pseudostenophylacinae, sensillae in both warts and areas possess a relatively weakly 
developed perithecal membrane (type B)and resemble those in Annulipalpia and 
Unplaced Families (at least externally) (Fig. 78C).   
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 Macrochaetae B-t type (“translucent”) (Fig. 163A) are also long, stout, upright 
setae, with conspicuous alveoli, although less developed than in macrochaetae B-p type 
and with relatively weakly developed thecae.  The seta-surrounding area is pale or semi-
translucent in color. 
The major differences between macrochaetae A and B are (1) the latter are longer, 
stouter, and possess more strongly developed thecae and (2) macrochaetae A can be 
present both in warts/areas and out of them, on other body parts, such as the head, 
pronotum, mesonotal warts (as it is in Phryganeidae, in some Dicosmoecinae, Drusinae, 
Pseudostenophylacinae and Limnephilinae, e.g., Glyphopsyche, Grammotaulius, 
Glyphotaelius, some species of Limnephilus), whereas macrochaetae B are present in 
setal warts or setal areas only. 
Ivanov (1990) noticed that integripalpian and annulipalpian trichoid sensillae are 
principally similar in structure, however he emphasized morphological and anatomical 
differences between them: annulipalpian sensillae are thinner and the thecae and neuron 
bodies are smaller. Furthermore, the number of trichoid sensilla in warts and areas are 
more numerous in Annulipalpia (Fig. 78A). He also remarked that in the case when 
discrete warts are not formed in Annulipalpia, the sensillae in setal areas possess smaller 
thecae and have smaller neurons.    
Thus, corporal sensillae are classified as follows: 
Type 0. “Annulipalpian” type of macrochaeta – slender sensillae with 
weakly developed peritheca and neuron with relatively small body 
(Fig. 78A); 
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Type A. Macrochaeta thin and with weakly developed peritheca (the same 
which are in warts of Dicosmoecinae, Brachycentridae, 
Lepidostomatidae and in Brevitentoria) (Fig. 78C); 
 
Type B. Macrochaeta thick, stout, and long, with very well-developed 
peritheca, and large neuron body (as in Phryganeidae, and some 
Limnephiloidea, especially in Limnephilini) (Figs. 78D, 85). 
 
 As regards to “translucent setae” (t-subtypes; they can be represented by A and B 
types) (Fig. 163A), no previous descriptions of such colorless macrochaetae were found 
in entomological literature and their origin is not understood. They are transformed from 
pigmented setae A and B types sometime after the pupa/imaginal molt by a loss of 
pigment, or they have an independent origin and appear just after the pupa/imaginal molt 
as translucent, non-pigmented structures. 
Phylogenetic conclusions. 
(1) Sensillae. Macrochaeta B type is probably derived from macrochaeta A type; 
the macrochaeta B type is a version of trichoid sensilla, with stronger innervation and 
very well-developed perithecal membrane. Some families of Plenitentoria, such as 
Brachycentridae, Lepidostomatidae, and some Limnephiloidea, have macrochaetae with 
not so developed perithecae and resemble annulipalpian macrochaetae (Type 0). 
However, I do not have enough evidence to say that they are homologous to those of 
Annulipalpia. Probably they are an intermediate state between a simple annulipalpian 
Type 0 sensillae and well-developed Type B of Phryganeidae and Limnephilini, therefore 
I classify them separately from those in Annulipalpia.  
Presence of the macrochaetae B type in some specific lineages of Plenitentoria 
only (some Phryganeoidea and some Limnephiloidea) is considered a synapomorphy 
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within this infraorder. A linear transformation series for corporal macrochaetae is:  (a) 
Type 0 (Annulipalpian type) – thin, short, with a small neuron body; (b) Type A - 
macrochaetae of intermediate type, relatively thin and short, with weakly developed 
peritheca (as in Brachycentridae, Lepidostomatidae and some Limnephiloidea, e.g., 
Dicosmoecinae); (c) Type B – thick, stout, long macrochaetae with very well developed 
peritheca and large neuron body (as in some Plenitentoria, and especially in Phryganeidae 
and Limnephilini). 
 (2) Translucent setae/macrochaetae are probably derived from those possessing 
pigment. However, I have no evidence to support this speculation. 
  
 Setation. Corporal setae of caddisflies may be freely scattered on the body surface 
or grouped in setal areas or setal warts. 
 Free setation. Free, scattered setation, is represented usually by clothing hairs 
covering more or less uniformly the body surface. Sometimes free setation, represented 
by sensillae A type, can be located on the dorsum of the head, pronotum, and 
mesothorax, as in some Phryganeidae and other Plenitentoria. 
 Consolidated setation. The corporal setae in caddisflies very often are 
concentrated in special places, i.e., in discrete setal warts (sw) (Fig. 75A) or setal areas 
(swa) (Fig. 73).   The position of such warts and areas is constant throughout adult 
Trichoptera (Ross, 1967; Macan, 1973; Wiggins, 1996; Neboiss, 1986, 1992; Ivanov, 
1990), although sometimes these warts and areas may change in size (or disappear) and 
shape. 
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The presence of setal warts or verrucae in Trichoptera and Lepidoptera is an 
important synapomorphy for these orders (Kristensen 1984; Ivanov 1990; Frania et 
Wiggins, 1997).  In comparison with those of Lepidoptera, Trichoptera adults 
demonstrate a more conspicuous tendency to organize setae into groups.  Adult 
Trichoptera setae occur in discrete setal warts (sw) (Fig. 75A) ("compact wart"; Ivanov, 
1990) (= Eltringham’s organs, or chaetosemata; in Lepidoptera larvae = verrucae, 
sometimes represented as chalazae or other seta-bearing structures), or in poorly 
delimited setal wart areas (swa) (Fig. 70, 73, 82) "divided warts" for Integripalpia; or 
"diffuse warts" for Annulipalpia, according to Ivanov (1990).  The discrete setal warts 
occur as convex areas of seta-bearing cuticle delimited from the remaining sclerotized 
surface by slightly impressed furrows or wart boundaries (wb) (Fig. 75B-C, 82, 84A-B); 
the setal wart areas are not delimited by wart boundaries. Setal warts and wart areas are 
usually paired and sometimes can be fused. There are some setal areas in Integripalpian 
where setae are never grouped in warts. For example, single, or a few setae occur 
between the lateral ocelli, referred to as interocellar setae, such that the area is referred to 
as the interocellar setal area (ioc.sa) (Figs. 73, 102F).  Interocellar setae are usually 
absent in Limnephilus sensu stricto or are much reduced in number.  Interocellar setae are 
often represented by setae A type in limnephilids, which are remarkably thinner and 
shorter than wart setae, not set in perithecal membranes, and the cuticle around their 
alveoli looks like the rest of the head capsule surface. Setal warts and setal areas often 
have distinctive shapes.  
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 The macrochaetae in warts and wart areas are responsible for mechanoreception - 
the perception of any mechanical movement at the body surface (primarily wind 
movement).  Centralization of sensilla in such groups improves the quality of perception 
and flight ability.  The theca prevents sensilla from deformation and improves perception 
of outside irritants (Ivanov, 1990). According to Ivanov (1990) immobilization of head 
warts affects flight quality, and experimental inactivation of pro- and mesonotal warts 
causes difficulties for flight. 
 In the opinion of Frania and Wiggins (1997), "both orders are so diverse 
regarding the presence and configurations of the various sutures and warts that these 
traits have only limited value as characters at higher taxonomic levels."  Indeed, all 
experienced trichopterologists immediately can recognize family-level "limnephilid" or 
"ecnomid" head warts or, for example, "Limnephilini" mesoscutal warts, and even 
occasionally, specific genera. The truth is that the number, shape, and size of warts and 
their arrangement and density of setation are very special and unique, potentially useful 
not only for diagnostic purposes but also for phylogenetic goals. 
 I think we can accept the plesiomorphic state of different groups of setal 
warts/areas in Trichoptera based on presence, topography and development of 
warts/areas. According to head warts, most probably, we can conclude that a hypothetical 
Trichoptera ancestor possessed all recorded wart/areas (as, for example, most primitive 
Ecnomidae, Xiphocentronidae, some basal Polycentropodidae and Psychomyiidae). 
However, with regard to the whole Mecopteroidea complex and basal Amphiesmenoptera 
"uniformly diffuse setal distribution" condition was an original primitive state, a 
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plesiomorphic condition (the warted conditions is appeared as innovation in Trichoptera 
and Lepidoptera). Consolidation of setae into areas and warts was a next evolutionary 
step which took place in the Trichoptera historical development. In advanced 
Integripalpia the secondary disconsolidation of setae from "warts" to "setal area" 
condition probably was caused by a general transformation of principal morphology of 
wart/area sensillae from Type A to Type B, when wart/area sensillae neuron bodies were 
magnified. This event could have led to a decreasing number of sensillae in 
corresponding warts/areas and to their disconsolidation and even reduction in some wart 
areas. 
 
Shape, position and setation of warts and setal areas. Configuration and position 
of warts and the number of setae in warts and setal areas are valuable characters for 
recognizing families, genera, and even congeneric species. 
 Shape of warts. Caddisfly warts may be round, oval, almost quadrangular or 
rectangular, sometimes bean-shaped or crescentic. They may be small, medium, or large 
with respect to the body part on which they are located. They may situated parallel, or 
subparallel, divergent or convergent from anterior to posterior with respect to the midline. 
Nearly all warts are paired, and they may be widely separated, close together, or fused 
with each other. The mesoscutellar warts of some families, such as Hydropsychidae, 
Odontoceridae, and Goeridae, are single, not paired; it is possible that they evolved from 
paired warts. 
 Based on shape of the warts, several conditions can be distinguished:   
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 Type RW - round warts (rw), essentially round (Fig. 75B, 130-131, 138); 
  
Type OW - oval warts (ow), less than twice as long as wide (Fig. 75C, 130-131,  
  140) 
OW-L- longitudinal, divergent (+d) or convergent (+c) anteriorly with 
respect to midline; 
 
OW-T - transverse with respect to midline;  
 
Type EW - extended warts (ew), at least twice as long as wide. 
 
EWS – wart straight (ews) (extended along straight line) (Fig. 137); 
 
             EWC – wart curved (ewc) (Fig. 140): 
 
   EWC1. Half-moon shape; 
 
 EWC2. Crescentic shape; 
 
   EWC3. Bean- shaped. 
 
Oval and extended warts/areas may be: 
T – transverse with respect to midline: (+p) perpendicular to midline,  
  (+d) divergent anteriorly, (+c) convergent anteriorly. 
 
 To simplify wart/areas shape descriptions, it is possible to use a special system of 
formalization: for example, shape of the warts EWS-L+d type, means that the warts are 
extended longitudinally, straight in shape, and divergent anteriorly with respect to the 
midline. 
 Arrangement of warts. There are several main groups of warts/areas occurring in 
caddisflies according to Ivanov (1990) and my own observations:  
 
Head warts:  
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Group A. Anterior head warts/areas include anterolateral (al.w: ald.w - 
anterolateral dorsal, alv.w - anterolateral ventral) (Fig. 60); hypomedial (hm.w: hmd.w - 
hypomedial dorsal, hmv.w - hypomedial ventral warts) (Fig. 60); frontal (f.w) (Fig. 62); 
and labral (lb.w) warts (Figs. 97-100C). 
Group B. Posterior head warts/areas include antennal warts (ant.w) (Figs. 62, 86), 
ocellar warts (oc.w) (Fig. 62), postorbital warts (po.w) (Fig. 62), occipital warts (occ.w) 
(Fig. 62), and interocellar setal area (ioc.sa) (Fig. 73) or interocellar setal warts (ioc.w) 
(Fig. 86).  Sometimes in Limnephilidae, behind the occipital warts, some setae can be 
found that are not on warts but that constitute simple setal areas. However, in some 
Limnephiloidea such as Rossianidae, they are grouped on warts which are named here the 
postoccipital setal warts (pocc.w) (Fig. 75C). 
 
 Cervical warts: 
These include cervical warts (cv.w) (Fig. 119) and anterior sternal sclerites setal 
areas (as.sa) (Figs. 122-124, 126-127); 
 
 Pronotal warts: 
These include pre-pronotal setal areas, pronotal medial warts (prm.w) (Figs. 
75B, 129-132,136), lateral pronotal warts (prl.w) (Figs. 130, 136), posterolateral 
pronotal setal areas (prpl.sa), and pronotal pleural warts (= episternal warts) (prple.w). 
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 Pterothoracic warts: 
These include scutal warts (sc.w) (Figs.129-132), scutellar warts (scl.w) 
(Figs.129-132), tegular warts (te.w) (Figs. 129, 131-132), meso- and metathoracic 
pleural warts (mspl.w, mtpl.w), and subalar warts (sbal.w). 
 
 Leg warts: 
These include coxal warts (mtpl.w, mscx.w) and metepisternal warts (mteps.w). 
 
Setation of warts 
Quantity 
The number of macrochaetae on warts/areas can be use as a diagnostic character 
for distinguishing subfamilies and tribes of Limnephilidae and often genera.  
Four types of wart setation can be distinguished: 
 Type NS - numerous setae, 10 or more macrochaetae per wart; 
 Type MS - moderate setation, 6-9 macrochaetae per wart; 
 Type PS  - with poor setation, 3-5 macrochaetae per wart; 
 Type VPS - setae absent or almost absent, 0-2 macrochaetae per wart. 
Density 
It is useful to distinguish densities of wart setation (D). Regardless of its 
orientation on the body, a wart can be characterized by the number of macrochaetae or 
number of rows of macrochaetae encountered by a line drawn at the wart’s greatest 
transverse width: 
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D3 (D4-DN). Setae arranged more or less irregularly throughout wart/wart area 
(more than 2 macrochaetae arising along wart's greatest transverse width 
(D = 3rw, or D = 4rw, and so on); 
 
D2. Setae arranged in two rows (D = 2rw); 
D1. Setae arranged in one row (D = 1rw). 
In subsequent discussions, a formula is used to simplify descriptions of warts. For 
example, a wart with the formula EWC2 + 1rw means that the setae are arranged in only 
one row on a crescent-shaped wart.  
Phylogenetic conclusions. 
(1) Consolidation of sensillae into areas or warts.  In Ivanov's (1990) opinion, 
distribution of trichoid sensillae in ancestral caddisflies is uniform and diffuse, as in 
recent Megaloptera. In the process of evolutionary development, some sensillae were lost 
and others were transformed into larger macrochaetae which were grouped into setal 
areas; and then, in these setal areas, compact warts were formed (Ivanov, 1990). This 
innovation led to a perhaps-more-effective concentration of neurons in setal regions 
responsible for flight and orientation (Ivanov, 1990).  
 Setal warts are absent from Diptera, Siphonaptera, and Mecoptera, but warts are 
present on the vertex of the primitive lepidopteran Epimartyria auricrinella 
(Walsingham) (Micropterigidae) (Fig. 90) and the vertex and nota of most Trichoptera, so 
that the development of the "warted" condition (consolidation of setae in peritheca-
bounded warts) is a next evolutionary stage and an apomorphic event in 
Amphiesmenoptera. It is necessary to bear in mind the probable secondary transformation 
of "warts" into "setal areas" as happened in advanced Integripalpia, as indicated by a 
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hierarchy of other synapomorphies. The discussions below concerning phylogenetic 
transformations of "setal areas" to "warts," and back to "setal areas" are based on these 
hypotheses. 
Furthermore, in limnephilids, a secondary reduction in the number of 
macrochaetae in some head and thorax setal areas often takes place. For example, in 
interocellar, or lateral pronotal, or mesothoracic warts/setal areas (e.g., some 
Limnephilinae sensu stricto) macrochaetae can be completely lost or represented by a few 
macrochaetae in simple setal areas (not warts), again as indicated by a hierarchy of other 
synapomorphies. Based on that hierarchy, such smaller numbers of sensillae and 
absences of perithecal boundaries should be considered secondary losses and 
apomorphies. 
 Thus, a linear transformation series for setal organization is: (a) unconsolidated 
diffuse setation represented by sensillae with undeveloped or weakly-developed peritheca 
and small neuron bodies, (b) sensillae consolidated into setal areas with weakly 
developed peritheca and small neuron bodies, (c) formation of discrete warts for which 
each is outlined by a perithecal boundary; (d) appearance of sensillae, each with larger 
neuron bodies, and groups of sensillae each bounded by a correspondingly more-
developed perithecal membrane; (e) secondary transformation of setal warts into setal 
areas; and (f) secondary reduction of number of sensillae in warts and areas.     
(2) Shape and size of warts/areas. To judge the phylogenetic value of wart shapes and 
sizes, each group of warts should be discussed separately. Also Limnephilini and 
probably Phryganeidae, should be discussed separately from other Integripalpia, because 
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they possess the modified Type B sensillae in warts which are may be not homologous 
with the sensillae Type A which are present in outgroup Integripalpia. 
(3) Quantity of wart setate. Since multi-setate warts are present in all outgroup families 
and smaller numbers of wart/areas occur only in Limnephilinae that are grouped 
hierarchically by other characters, the first condition is considered plesiomorphic and the 
second apomorphic. The linear transformation series is from NS type to MS to PS to VPS 
types. 
(4) Density of warts setation. Since all outgroup families possess very dense wart setae, 
this condition is considered plesiomorphic and scarce setate is apomorphic. The linear 
transformation series is from type DN to D4, D3, D2, and D1. 
 
2.1.1.2. Wing setae and vestiture 
Types and position of wing setae. Wing vestiture of the studied caddisflies is 
represented by several morphologically different types of setae on the upper and lower 
membranes (membrane setae, ms) (Figs. 79-80), on wing veins (inner vein setae) (Fig. 
80), and along the wing margin (margin vein setae) (Figs. 47, 79).   
Margin setae are variously modified to serve different functions. Some margin 
setae at the basal third of the anterior hind wing margin are specialized, stouter and 
longer than others and such setae are termed hamuli and help provide wing coupling. The 
margin setae, especially in hind wings, are often much longer posteriorly than anteriorly, 
with those on the anal region forming a fringe (Fig. 47) and those on the jugal margin 
forming a brush (Fig. 47).   
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 There are three main types of wing setae: simple trichoid setae, androconial 
trichoid setae, and scaloid setae. Setae on the membranes and on veins may be 
represented by one or more different types. 
 Simple trichoid setae may be recumbent or erect. 
Type CH. Clothing hairs (ch) - recumbent microsetae (or microtrichia, or 
aculeae) are similar to corporal clothing hairs) (Figs. 77A-B, 79-80, 84A, 
85, 147A). These are usually fine, short, curved setae, each with its apex 
parallel to the wing membrane or curved toward it. They cover both the 
upper and lower wing membranes and are common on both forewings and 
hind wings of many Trichoptera. They may be dense, scarce, or almost 
absent. They can be light or dark, sometimes very thin, or unusually stout 
(Nemotaulius). Recumbent setae on veins are usually thicker than 
recumbent setae on membranes.  
 
Type RMH. Recumbent macrochaetae (rmh) are relatively long membrane 
macrochaetae laying almost parallel to membrane surface (Fig. 79). 
 
Type EMH. Erect setae are represented by two types: curved-erect setae and 
straight-erect setae. 
 
Subtype EC. Curved-erect setae (cem) are nearly perpendicular to the 
wing membrane (Fig. 80). They may be short or long, thin or stout, 
and may be found both on wing membranes and on veins. Setae on 
veins are usually stouter than those on membranes. Curved-erect 
setae are widely represented in Dicosmoecinae and Chilostigmini, 
and were found in some other studied Limnephilidae (Cryptochia, 
Metanoea, Psychoronia, Allogamus, Astratodina, 
Pseudostenophylax, and others). 
 
Subtype ES. Straight-erect setae (sem) are perpendicular to the wing 
membrane and may be short or very long (Fig. 80). They are 
usually very stout. Straight-erect setae occur on membranes and 
veins as in almost all Chaetopterygini and some Chilostigmini, or 
only on veins, while membranes possess recumbent setae 
(Thermophylax, Anomalopterygella, Psilopteryx, Chionophylax, 
and Psychoglypha). In some limnephilids straight erect setae may 
be very long, longer than the width of the discoidal cell 
(Chaetopterygini, Anomalopterygella, Chionophylax, Chilostigma 
and Chilostigmodes). 
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Subtype EB. Bristles are short, stout, blunt, and tapered at the apex. They 
may be present on the costal margin of a hind wing, serving as 
coupling setae or, rarely, on the membrane (e.g., Nemotaulius). 
 
Subtype EH. Hook-like setae, "hamuli" (ha) (Figs. 36, 79) are often 
observed on the anterior edge of hind wings of different caddisfly 
families and serve for coupling forewing with its hind wing. They 
are characteristic for Uenoidae, but also are known in other 
caddisflies, such as Helicopsychidae and Macronematinae. 
 
 Androconial trichoid setae. Androconial trichoid setae (AT) may be present on 
forewings and hind wings. They are bristle-like, long, usually pale or translucent, with 
very well-developed alveoli. In studied Plenitentoria, they are often concentrated in hind 
wing membrane folds; rarely (in some groups of Limnephilus) they are present along the 
subapical part of vein R2.  
 Androconial trichoid setae in hind wing folds and along anal veins are often 
present in Drusinae and Pseudostenophylacinae, where they cover most of the wing 
membranes or are concentrated tufts of setae. Often scaloid androconial setae may be 
found in the same place as trichoid setae. A patch of androconial setae is present in a 
subapical portion of vein R2 in the Limnephilus (Chaetotaulius) species Group of 
Limnephilini. 
 Scaloid setae. Scaloid setae (AS) are located both on forewings and hind wings. 
They usually cover small or large areas of membrane at the base of the central part of the 
wings (Metacosmoecus) or are often present in hind wing folds (Drusinae, 
Pseudostenophylacinae). In some cases they are situated at the base of a forewing or on 
hind wing margins (Lepidostoma, Homophylax). They are usually black or dark in color 
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on the forewings and pale on the hind wings; they are different in form, but flattened and 
with microsculptured surface (Fig. 85, 150C-B).  
 Phylogenetic conclusions. 
(1) Trichoid setae. Simple trichoid setae are considered plesiomorphic since they are 
usual for basal Trichoptera families and are present in all Pterygota orders and are the 
basic setae of wing vestiture in Pterygota orders other than Lepidoptera. Modifications of 
simple trichoid setae into more strong erect setae (curved or straight), to bristles or hook-
like specialized setae are considered apomorphic. The linear transformation series are as 
follows:  from type CH to RMH to EMH.   
(2) Androconial and scaloid setae. Presence of androconial and scaloid setae is 
apomorphic, because in most primitive Amphiesmenoptera they are absent. So, a linear 
transformation series is from MH (simple trichoid macrochaetae) to AT to AS.   
 
2.1.2. Other cuticular derivatives 
There are other cuticular derivatives which, according to Snodgrass (1935), can be 
divided into two general groups according their morphological peculiarities: 
Non-cellular outgrowths: 
 Non-cellular processes of body wall (derivatives of exocuticle) include minute 
points or nodules (scobinations), spicules, corrugations, ridges, etc. They are small and 
are purely cuticular structures. They can be found on different body parts. 
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 Nodules cover the surface of male and female sternite VIII, forming a species-
specific reticulation; they also often can be found on the head surface or on the surface of 
thorax. Frequently they can be found on sclerotized parts of limnephilid larvae. 
 Spicules. These structures can be found on the inner surface of the spermatheca 
(e.g., Phryganeidae) and elsewhere on the outer body surface. 
Cellular outgrowths: 
 Multicellular processes of body wall (derivatives of exocuticle) include spinules, 
spines, teeth, prominences, and carinae, which are relatively large and solidly fixed to the 
surrounded cuticle.  
 Spinules. These are slender cuticular outgrowths lacking innervation (Torre-
Bueno, 1989). They usually appear as a dense group of outgrowths, not as a single 
process.  They often can be found on apically on parameres in Limnephilinae or on the 
endotheca of Phryganeidae. Spinules cover leg spur surfaces and are represented there by 
two types: covering spur spinules (css) (Figs. 147-149), which are located on the main 
spur surface, and flat spur spinules (fss) (Figs. 147A) which form one or two longitudinal 
rim/rims of spur spinules (rss) (Figs. 146A-B, 147A-D, 148). The covering spur spinules 
may be short (shorter than the width of the base of the spur, as in most caddisflies) or 
long (longer than the width of the base of the spur, as in Lepidostoma). 
 Spines (Figs.146-147). These are multicellular, more or less thorn-like outgrows 
of the cuticle that are not separated from the cuticle by a joint (Torre-Bueno, 1989). They 
appear often as isolated processes. Spines can be found on different body parts; in 
caddisflies they are very numerous on adult legs (leg spines) (Figs. 142B, C; 143, 147). 
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 The leg spines are very characteristic for Integripalpia and primitive, unplaced 
families and are very poorly developed in Annulipalpia where they are very short (shorter 
than their corresponding leg segment) and often imperceptible. The number and 
arrangement of spines is a very good diagnostic characteristic. Leg spines have 
microsculptured surfaces and are covered by differently formed ridges with smooth or 
serrate apical part. The micromorphology of leg spines is poorly studied in caddisflies. 
However, recent studies have shown that they are may be specific for family-group taxa 
(families, subfamilies) (Vshivkova et al., 2006). The color of spines often is characteristic 
for species or genera, and varies from light yellow to brown or black. The coloration of 
spines can be used as a reliable diagnostic character in some cases. 
In Integripalpia, leg spines are especially well-developed, large and numerous, 
and are very characteristic for the suborder, such that Integripalpia can be called “spinate 
caddisflies.”  
 Tooth (teeth). This is a heavily sclerotized short outgrowth of cuticle with a thick 
base and obtuse or more or less acute apex. Parameres of some Limnephilini possess one 
or several teeth on the smaller lobe of the bifurcated apical paramere portion.  
 Prominence. The prominence is a noticeable elevation of exocuticle that may be 
any of various shapes, such as conical, ridge-like, or comb-like. Usually in limnephilids a 
pair of prominences is located in the posterior part of the vertex (Figs. 61-62, 64) In 
caddisflies, these prominences of the vertex may be present as a pair of conical 
elevations, the midoccipital prominences (mp) as, for example, in some Limnephilus (Fig. 
61), or Hydropsyche, or as a row of several conical elevations (midoccipital ridge, mr), as 
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in Limnephilus nigriceps (Zetterstedt) where the mr consists of 3-4 conical elevations 
arranged longitudinally on the midposterior part of the occiput (Fig. 62). 
 Carina. The carina is any external or internal cuticular ridge formed as a cuticular 
fold (e.g., internal frontogenal septa) or as a cuticular bulge (e.g., head carinae of some 
limnephiloid larvae: some Goeridae, Allomyia, and some Pseudostenophylax).  
 Unicellular processes of body wall (derivatives of individual epidermal cells): 
They are setae (discussed above), scales, spine-like setae, cones, pegs, hooks, spatulae, 
knobbed hairs, etc. These structures are each formed as a plasmatic outgrowth from a 
single large epidermal cell and usually arise from a socket (alveolus), which may be 
elevated on a tubercle.   
 Scales are flat squamous structures of various shape, they are modifications of 
trichoid setae. They are often found on wings and may be present on other parts of an 
insect body, in Micropterigidae (Lepidoptera); they are numerous on the legs (Fig. 150B-
C). 
 Spine-like setae occur in some Limnephilidae which possess raptorial forelegs, 
appearing on the anterior margins of the male foreleg femur and tibia, a row of trichoid or 
spine-like setae (sls) (Figs. 142D) can also be present. The spine-like condition is 
considered a modification of trichoid setae and a consequent step of a liner 
transformation series.  The spine-like setae often are present either only on femora (e.g., 
Lepnevaina, Desmona bethula Denning) or only on tibiae (e.g., Colpotaulius, Frenesia 
difficilis Walker) or on both femur and tibia (Thermophylax, Anomalopterygella) (Table 
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5). The spine-like setae can be oriented obliquely or perpendicular to the transverse 
plane. They can be black or brown in color. 
Spurs. Leg spurs are located only on tibiae, such that they usually are called 
"tibial spurs."  Snodgrass (1935) treated tibial spurs in his category B, as multicellular 
processes of the body wall, but characterized them as the movable structures that may 
bear unicellular processes such as setae.  
 Spurs are indeed movable, connected to the body wall by a joint, innervated and 
often possessing a campaniform organ (co) on each spur, sometimes two on the same 
spur (Fig. 148, 149). In some trichopterological literature (Ross, 1944; Snodgrass, 1935; 
Schmid, 1998) spurs are recorded as possessing setae; however, close examination of 
spur micromorphology showed that setae-like structures on the spur surface have no 
alveoli and should be classify as simple cuticular outgrowths - spinules. There are two 
types of spur spinules - covering spinules and flat spinules, including those which form a 
spur rim (see below) (Vshivkova et al., 2006). The functional role of the spurs is not 
understood; however, presence of the campaniform organs on spurs confirm at least their 
role as mechanoreceptors.  Some other authors concluded that they are odor receptors 
(McIndoo 1914, 1915). 
 The hind leg spurs of caddisflies are often modified and can be used as reliable 
diagnostic characters. 
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2.1.3. Sutures 
A suture is a groove marking the line of fusion of two formerly distinct plates (Torre-
Bueno, 1989). Nielsen (1980) classified sutures into four groups based on developmental 
and structural differences (Figs. 81A-D). The suture type A is merely a rather broad and 
relatively shallow corrugation. The suture type B is an open, narrow and often very deep 
cleft, such as the external evidence for the pterothoracic phragmata of many insects. The 
suture type C has an internal costa that is largely solid, and the external cleft is reduced to 
a less deep and usually sharp furrow, the typical insect suture. The suture type D has an 
internal costa that is simply a thickening of the cuticle without any external furrow, in 
which case the suture generally appears in external view only as a darker colored line in 
the cuticle (Nielsen, 1980). Nielsen also offered to characterize sutures more precisely, 
and used the term “sulcus” for the suture type C, because in entomology the term 
“suture” has been misused to designate an ecdysial line (e.g., coronal suture) or a narrow 
membranous strip between two sclerites; however it should be reserved, he wrote, for 
external expression of an internal reinforcing ridge, a costa (Nielsen, 1980).  
 In some cases, the suture "appears to be . . . a strip of membrane" (Frania and 
Wiggins, 1997 - for temporal sutures) between two sclerotized parts of the body (larva or 
adult). In this case we can say that the suture is in an "open condition."  For example, 
temporal sutures of some Annulipalpia, such as Hydropsyche (J. Korecki, pers. com.), 
and primitive, unplaced families are completely open, such that occipital parts of the 
cranium are separated from the genae by obvious, well-developed membranous strips. In 
other cases, such a membranous strip is not visible from dorsal view, but can be revealed 
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in cross-section (Fig. 83B). The closed condition of a suture (when sclerotized parts are 
fused) may be represented by several types – invaginated, externally plain sutures with 
internal costae (or carinae, or walls) (Nielsen's types A-D). Sometimes a suture can be 
reduced (or not-developed) such that it cannot be distinguished from the outside nor from 
the inside. Such a suture may be demarcated with pigmentation.  
 Following Nielsen (1980) and Frania & Wiggins (1997), with some 
modifications, several types of suture development are recognized: 
 Type OC. Open condition - sclerotized parts of body divided by  
membrane:  
 
  OC1. Sclerotized parts of body divided from each other by more 
or less wide membranous strip ("protosuture") obvious externally. 
 OC2. Sclerotized parts of body closely touching each other but separated  
by weakly-developed membranous strip visible only in cross- 
section. 
 
 Type CC. Closed condition - sclerotized parts of body fused and divided by  
 suture: 
 
  CC1. Internal part of suture projecting as costa (carina or wall).  
  
CC1A. Suture externally grooved; walls of opposing invaginated  
    suture almost parallel (Nielsen's type B) (Fig. 81B);  
 
 CC1B. Suture externally grooved; walls of opposing invaginated 
suture divergent and fused basally (Nielsen's type C) (Fig. 
81C); 
 
   CC1C. Suture externally plain (pigmented or not), but with well- 
    developed internal costa (Nielsen's type D) (Fig. 81D). 
 
CC2. Internal part of suture not costate (without wall or carina)  
 
   CC2A. Suture represented by more or less shallow depression  
    (Nielsen's type A; e.g., frontoclypeal sutures of  
Limnephilidae) (Fig. 81A); 
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   CC2B. Suture almost plain, either pigmented (e.g., coronal  
suture of Limnephilus nigriceps (Zetterstedt) or not (L. 
rhombicus L.) (Fig. 61-62). 
  
Phylogenetic conclusions. 
(1) Closed and open conditions of temporal sutures. Frania and Wiggins (1997) with 
regard to temporal sutures (TS) concluded that the closed condition, with an external 
groove and an internal carina, is plesiomorphic for Trichoptera. They are closed in 
Glossosomatidae (Protoptila), some Hydropsychidae (Macrostemum), Dipseudopsidae 
(Phylocentropus), and Xiphocentronidae (Xiphocentron) and also in Mecoptera and 
Lepidoptera. They also partially or completely closed in Integripalpia. However, in most 
other Annulipalpia, in Rhyacophilidae, Hydrobiosidae, most Glossosomatidae and 
Hydroptilidae the TS is open for most all of its length. I think that the conclusion of 
Frania and Wiggins (1997) about the plesiomorphic state of TS is weakly supported and 
the character should be more carefully investigate to estimate its phylogenetic meaning. 
However, I accept it here as a working hypothesis to apply it concerning Integripalpia:  
the closed condition of a temporal suture is considered plesiomorphic with respect to a 
partially or completely reduced TS.   
 Accepting Frania and Wiggins (1997) opinion, two polar developments of 
temporal sutures may be hypothesized: (a) the sutures are incompletely developed and 
remain membranous strips (open condition) as, for example, in some Annulipalpia and 
Rhyacophilidae; (b) the sutures are completely or partially reduced as, for example, in 
Integripalpia. In this case, with regard to temporal sutures, both the open condition 
(represented by membranous strips as in Annulipalpia) and the reduced condition (with a 
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tendency to absence) are apomorphic in relation to the plesiomorphic closed and fully 
developed condition. Thus, the closed TS (with internal septa) is the plesiomorphic  
condition, and the open condition (OC1 to OC2 types) or closed condition with tendency 
to partial or complete reduction of internal septa (from CC1 to CC2) – are different 
apomorphies representing two unrelated transformation series. The open condition of TS 
is irrelevant to this investigation. Only the closed condition transformation series (CC1 to 
CC2) is potentially informative.  
(2) Among Type CC sutures, a trend from plesiomorphic to apomorphic condition can be 
represented by a linear transformation series from CC1 to CC2B and the absence of an 
internal wall or carina should be considered apomorphic. However, this is true only for 
plesiomorphic sutures that are generally present in insects, such as an ecdysial suture. A 
more nearly novel suture should be evaluated independently of this conclusion, because a 
slight invagination, for example, can be just as apomorphic as plesiomorphic. 
 
2.1.4. Head 
The head is the anterior tagma of the caddisfly body, highly specialized for food 
gathering in larvae, and for sensory perception and neural integration in larvae and adults. 
The head bears eyes, ocelli, antennae, and mouthparts, and is connected with the thorax 
(the second tagma) by the membranous neck and by the occipital condyles with cervical 
sclerites. The head of an adult caddisfly is hypognathous, with its facial area vertical. 
In lateral view (Fig. 65), the head is directed obliquely ventrad. In dorsal view (Fig. 63), 
the shape of the head is more or less quadrangular: but in some limnephilids width and 
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length are almost equal (e.g., Colpotaulius, Fig. 73) or the width of the head is longer 
than the length (e.g., Stenophylacini). The length of head (Lh) and width of head (Wh) 
between the eyes, and their ratio for several species of Plenitentoria are in Table 2. Two 
groups with a short head and with a long head are evident: 
Type A. Short-headed Trichoptera (much broader than long) 
 Lh/Wh – less than 0.81; 
 
Type B. Long-headed Trichoptera (more nearly square) 
 
 1B. Lh/Wh – 0.81-0.85; 
 
 2B. Lh/Wh – more than 0.85. 
 
The head capsule (or cranium) is strongly sclerotized except for the setal wart 
areas, where the cuticle is thinner. Big protruding compound eyes (e) (Fig. 59) are located 
anterolaterally. There are three prominent ocelli on the dorsum of the head: one median 
ocellus (m.oc) (Figs. 59-62), and two lateral ocelli (l.oc) (Fig. 61-62). Antennae (ant) 
(Fig. 59) are situated on the anterodorsal part of the head between the eyes. They are 
long, moniliform (Fig. 94, 96), or slightly pectinate (Fig. 141A), and in Limnephiloidea 
reaching, or not quite reaching, the apices of the wings. The cephalic foramen (for) 
(Snodgrass, 1935; Torre-Bueno, 1989) is located posteriorly (Fig. 66) and is an oval 
opening narrowed ventrally; it is often named the “occipital foramen” (Chapman, 1998; 
Matsuda, 1965; Lawrence et al., 1991; Steinmann et Zombori, 1981) or the foramen 
magnum (Snodgrass, 1935; Torre-Bueno, 1989) 
The mouthpart complex protrudes ventrad and consists of an elongated labrum 
(lb) (Fig. 59), much-reduced mandibles (mb) (Fig. 59-60, 67-71, 101), and a flexible 
proboscis (pbs) (Fig. 65) consisting of a labrum (lb),  setose paralabral sclerites (or 
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"additional sclerites" Crichton, 1957) (plb.sc), a haustellum (h), the terminal tongue-like 
part of the proboscis, and also maxillae (mx), labium (lbm), and hypopharynx (hph) 
(Figs. 59, 65).  
In general the head and mouthparts of Limnephiloidea species are closely similar 
to those of Phryganeidae; however the latter have no paralabral (“additional”) sclerites 
(Crichton, 1957). 
 
2.1.4.1. Head areas and sutures 
 The main head capsule areas are: frontoclypeus (frcl) (Fig. 72), parietals (pa) 
(Fig. 64), occiput (occ) (Fig. 64), and postocciput (pocc) (Fig. 76). The head areas are 
demarcated by sutures, when they are complete, or by suture vestiges when they are 
obsolete or suppressed. In some cases, the head parts may be divided by membranous 
strips (protosutures). 
 Frontoclypeus (frcl) (Fig. 72) is an undivided median anterior area defined 
laterally by the frontocypeal (or "frontal") sutures (frcl.s) (Fig. 68, 72) and anteriorly by 
the anterior edge of the head capsule (aeh) (Fig. 72, 91). Frontoclypeal suture is consist 
of frontogenal branch (frg.s), located upper anterior tentorial pit and clypogenal branch 
(clpg.s), located below (Fig. 72). 
In caddisflies the frons and clypeus are fused and are represented by the single 
structure which is separated from the mouthparts by an anterior frontoclypeal 
membranous strip (afrcl.mst) (Fig. 68). The anterior frontoclypeal edge before and above 
this membranous strip probably should be associated with the clypeolabral suture as has 
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been showed by Matsuda (1965) for caddisfly adults and larvae. Since the frons and the 
clypeus are fused, the epistomal suture dividing them is reduced and generally not 
evident in Amphiesmenoptera (Matsuda, 1965). 
Frontoclypeal suture development. The frontoclypeal sutures defining the 
frontoclypeus laterally are well-developed in Lepidoptera (Fig. 93), Annulipalpia, and 
unplaced families (except Hydroptilidae, in which a tentorium is not developed) and they 
are visible as dark lines in some limnephiloids (e.g., Apataniidae, Rossianidae) (Figs. 69-
70); in Limnephilidae s.str. they are represented by more or less shallow grooves (Figs. 
59, 67-68, 71). In the middle of each groove, an anterior tentorial pit (atnt.p) is seen as 
an oval, oblong, or kidney-shaped opening (Figs. 59, 68, 74a-c). These pits are the 
external evidence of anterior tentorial arms (atnt.a) (Figs. 104-105). The part of the 
groove above each anterior tentorial pit has been regarded as a frontogenal branch of that 
frontoclypeal suture, or frontogenal suture (frg.s) (Fig. 72), and the part below each pit is 
a clypeogenal branch of that frontoclypeal suture, or clypogenal suture (clpg.s) (Fig. 72). 
Relative lengths of frontogenal and clypogenal sutures vary with the location of the 
anterior tentorial pits. In some cases the clypogenal sutures are relatively long and the 
anterior tentorial pits are located at a greater distance from the distal margin of the 
frontoclypeus (e.g., some Annulipalpia, Phryganeidae, Limnephilidae), or frontogenal 
sutures are remarkably longer than clypogenal sutures, corresponding with the fact that 
the anterior tentorial pits are located very close to the anterior edge of frontoclypeus (e.g., 
Phryganopsyche, Uenoidae, Brevitentoria). In Integripalpia, at least 2 types of relative 
lengths of frontogenal and clypogenal sutures are evident, corresponding with the varying 
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position of anterior tentorial pits (length of sutures were measured as described in 
Chapter 1 and Fig. 72, where Lfrg.s = length of a frontogenal suture and Lclpg.s = length 
of a clypogenal suture, and Lfrcl.s = total length of frontoclypeal suture), from the ratio R 
= Lclpg.s/ Lfrg.s:  
Type A. Clypogenal sutures short (R < 0.35): 
 e.g., some Brevitentoria; Plenitentoria: Phryganopsychidae, Uenoidae; 
 
Type B. Clypogenal sutures long (R > 0.35): 
e.g., Annulipalpia; some Brevitentoria; Plenitentoria: Phryganeidae, 
Limnephilidae. 
 
The dorsal part of the frontoclypeus encloses the frontal warts and the median 
ocellus. The frontoclypeal sutures defining it are not well-developed in Limnephilidae 
sensu stricto, and may be evident as only very shallow, V-shaped or U-shaped grooves 
(Figs. 67-71). 
 Anterior edge of frontoclypeus. The shape of the anterior frontoclypeal edge (the 
edge before the membranous strip, possibly = clypolabral suture) in caddisflies may be 
almost straight (Fig. 88, 98-99, 102a, b), slightly bent (Fig. 68), or strongly bent (Fig. 59, 
67). In limnephilids it is noticeably bent. The shape of the anterior edge of the 
frontoclypeus can provide interesting comparative information for taxonomic and 
phylogenetic purposes. Some metrics to measure the curve of the arch are as follows: 
Lahe - the length of the anterior head edge (aeh) (Fig. 72), and Hfar - the height of this 
arch (Fig. 72); and the ratio CA = Hfar/Lahe, where CA is the relative curve of the 
anterior edge of the head (CA). Based on visual observations several types of the anterior 
edge of frontoclypeus shape can be distinguished: 
Type I. Arch almost straight (Figs. 99, 102A-B), CA ~ 0: 
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(e.g., Brevitentoria, Phryganeoidea, Annulipalpia, and unplaced families); 
 
Type II. Arch bent slightly (Figs. 68), CA < 0.2: 
(e.g., most Limnephiloidea); 
 
Type III. Arch bent noticeably (Figs. 59-60, 91), CA > 0.2: 
(e.g., Limnephilini). In some Limnephilini, the arch is bent especially 
strongly in the middle, forming a central ∩-like excision (Figs. 72, 91). 
 
Phylogenetic conclusions. 
(1) Antennifer location and associated issues. Four interesting differences are noted in 
this region among Trichoptera: 
 A. In Mecoptera, Lepidoptera, Annulipalia and unplaced families, the 
frontoclypeal sutures are located laterally, very near the eyes, such that the frontoclypeus 
occupies most of the front of the head capsule and the anterolateral space on each side of 
it is very narrow. In Integripalpia, the frontoclypeal sutures are located more nearly 
medially and the anterolateral spaces on each side are larger than in other caddisflies.  
B. Apparently related to this difference is the fact that there are no warts in the 
narrow anterolateral spaces observed in unplaced families, whereas anterolateral warts or 
setal areas are always present in Integripalpia where the spaces are wide, and these 
usually are divided into dorsal and ventral anterolateral warts or areas. 
C. Frontogenal septa are evident externally as dark lines in at least Lepidoptera, 
Annulipalpia, unplaced families, and Apataniidae. These are absent or indistinct (not 
developed as carinae, but present as shallow grooves) in Phryganeidae, all other observed 
Plenitentoria, and most Limnephiloidea. 
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D. The antennifer is located anteriorly in Annulipalpia and unplaced families. It is 
located laterally in Lepidoptera and Integripalpia. However, the external connections are 
quite different for Lepidoptera and Integripalpia. In Lepidoptera, the laterally located 
antennifer on each side is associated with its frontoclypeal suture, as is the anterior 
antennifer of Annulipalpia and primitive unplaced families. However, in Integripalpia, 
the laterally located antennifer is independent of its frontoclypeal suture and apparently is 
associated with the circumocular septum.  
Thus, we can conclude that there are two types of arrangements of antennifers and 
frontoclypeal sutures: 
Type A. Antennifer connected with frontoclypeal suture (Lepidoptera + 
Annulipalpia + unplaced Trichoptera families) regardless of whether 
located laterally (Lepidoptera) or anteriorly (Annulipalpia + unplaced 
families) [Note that the anterior location of the antennifer may be a 
synapomorphy for Trichoptera, absent in Integripalpia.]; 
 
Type B. Antennifer not connected with frontoclypeal suture but with its 
circumocular sclerite (Integripalpia: Plenitentoria + Brevitentoria) and 
located laterally. Location of setal warts and areas on the front of the head 
is related to the disposition of frontoclypeal sutures. 
 
Type A in outgroup Lepidoptera is considered plesiomorphic, such that the 
polarity is from Type A to Type B. 
(2) Location of anterior tentorial pits. In Plenitentoria the anterior tentorial pits are 
located closer to the bases of the antennae (clypeogenal sutures long, Type B), as in 
Annulipalpia and some Brevitentoria, but this phenomena has a different nature in 
Plenitentoria and in Plenitentoria it is associated with the presence of completely 
developed dorsal arms of the tentorium. Therefore, the close proximity of the anterior 
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tentorial pits to the bases of the antennae should be considered a synapomorphy for 
Plenitentoria. 
(3) Anterior edge of frontoclypeus. The more or less straight anterior edge of  
frontoclypeus (Type I) is a more primitive condition since such type can be found in most 
outgroups. The slightly bent anterior edge (Type II) I can found in almost all caddisflies, 
except Limnephiloidea (especially Limnephilidae, Limnephilinae, Limnephilini) which 
possess the strongly bent anterior arch, especially in its middle (Type III). Thus, I 
conclude that the Type III is a synapomorphy for some lineages of Limnephiloidea and a 
linear transformation series is from Type I to Type II to Type III. 
 
 Parietals and vertex sutures. Parietals (pa) (Fig. 64) are the lateral parts of the 
cranium; anteriorly they are separated from the frontoclypeus by frontoclypeal sutures, 
and posteriorly they are divided from the occiput by an occipital suture which is weakly 
developed in limnephilids. Dorsally the parietals are divided from each other by a 
coronal suture (c.s) (Fig. 61-62). Ventrolateral regions of the parietals are referred to as 
genae (ge) (Fig. 59). The pleurostomal area is located between the genae and the 
mouthpart complex. Subgenal sutures divide this pleurostomal area from the genae in 
some caddisflies, but not in Limnephilus. 
 Coronal suture (c.s) (Figs. 61, 62). In limnephilids the coronal suture usually 
originates behind the frontal warts and reaches the postoccipital suture (pocc.s) (Fig. 66). 
The coronal suture in some limnephilid can be reduced. Species of Limnephilus sensu 
stricto have a much reduced coronal suture which is visible for a short distance 
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posteriorly only. In some species (for example, in Limnephilus nigriceps (Zetterstedt) the 
coronal suture seems developed (Fig. 62). However, it is represented as a groove only in 
the basal part, but anteriorly the cuticle surface is very smooth and the coronal suture is 
visible only as a darkened line in the plain cuticle. The crania of L. rhombicus and L. 
nigriceps were examined after KOH treatment. In L. rhombicus, the inner cuticle surface 
is flat anteriorly and does not have even vestiges of a suture. In L. nigriceps the inner 
cuticle surface forms a well-developed D-type suture (sensu Nielsen, 1980), a ridge under 
the full length of the coronal suture from the posterior part of the coronal suture to the 
basal part of the frontoclypeal sutures. Practically all Limnephilus sensu stricto species 
and a few close genera (e.g., Nemotaulius) possess a very weak coronal suture, developed 
only at the posterior part of the head. At least three types of coronal suture development 
can be distinguished: 
 Type CD. Completely developed coronal suture (Figs. 86-87); 
  e.g., Annulipalpians, basal Integripalpia and Plenitentoria; 
 
Type PR. Partially reduced coronal suture: 
 
PR1 - Coronal suture visible along all ecdysial lines, but anterior part 
smooth externally and its inner septa reduced (Nielsen’s (1980) 
Type D suture, e.g., L. nigriceps) (Fig. 62); 
 
PR2 - Coronal suture not much reduced, ecdysial line visible and grooved 
for more than 1/2 its length (Fig. 135B, D). 
 e.g., some Limnephilidae (Asynarchus, Clostoeca); 
 
 Type SR. Coronal suture much reduced, ecdysial line visible for less  
than 1/3) its length (Fig. 61, 135E-F). 
e.g., Limnephilus rhombicus, Nemotaulius, Platycentropus. 
  Usually the coronal suture reduction takes place in both sexes; however, 
sometimes a relatively well-developed coronal suture is present in females of the same 
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species, but it is reduced in males of the same species. On the other hand, some 
limnephiloids, such as Apataniidae and Dicosmoecinae, always possess well-developed C 
or D type coronal sutures, similar to most other caddisflies.  
 Other sutures of the vertex. In most Annulipalpia and unplaced families at least 
two pairs of sutures appears on the vertex. These sutures are rarely discussed in 
trichopterological literature. The sutures often are present in an "open condition" in 
Annulipalpia (Fig. 87) and in unplaced families (e.g., Rhyacophilidae, Fig. 86), where 
they appear as membranous strips. In Brevitentoria, if present, they appear as closed 
sutures visible on the vertex as very noticeable dark lines. These sutures are not found in 
Plenitentoria. They also are not found in Micropterigidae [Epimartyra auricrinella 
(Walsingham)], but another suture was present at the vertex anterior of the ocellar warts 
(Fig. 90). It is difficult to judge whether the lepidopterous sutures are homologous or not 
with those on the caddisfly vertex, without further study. 
 The following vertex sutures are present in caddisflies:  
 Sutures dividing ocellar and occipital warts – these sutures are situated between 
the ocellar and occipital warts and separate them (dloc-occw.s) (Fig. 86). They are 
located anterior of occipital warts or the sutures outline the ocellar warts posteriorly and 
anteriorly, going laterally along the edge of circumocular sclerite toward the basolateral 
portion of antennae. Usually such sutures can be found in Annulipalpia (e.g., 
Hydropsychidae). 
 Sutures connected ocellar and occipital warts (cloc+occw.s) (Fig. 87) – these 
sutures are located between ocellar and occipital warts and connect them by a 
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membranous strip (open suture condition) or a very weak cuticle furrow (Nielsen’s, 1980 
- Type C). 
 Occiput and postocciput. The occiput (occ) (Fig. 64) and its ventral parts, the 
postgenae (pge), together constitute an occipital arch (occ.ar) (Fig. 66), which is 
separated from the postocciput (pocc) (Fig. 75C) by the postoccipital suture (pocc.s) 
(Fig. 66). This postoccipital suture is vestigial and suppressed in limnephilids, 
represented at most as a slight groove. In Plenitentoria and many Brevitentoria the 
occiput is fused anteriorly with the vertex and often with lateral genae, so that the 
occipital suture (occ.s) (Fig. 64) may not be distinguished at all. Therefore, if the 
occipital suture is not present, all of the space between and behind the occipital warts is 
considered to be the occipital arc. 
In Annulipalpia, especially in Polycentropodoidea, in some unplaced families, and 
integripalpian Brevitentoria (e.g., Tasimiidae), the occipital area, defined by a more or 
less developed occipital suture, is better developed and can be found among the occipital 
warts, the cephalic foramen, and temporal sutures (tem.s) (Fig. 83A). In Micropterigidae 
the occipital area is also well-developed and well-distinguished. 
Several conditions of the occipital area can be distinguished: 
Type A. Occiput is well-developed and obviously demarcated from postocciput  
 and genae by occipital, postoccipital, and temporal sutures: 
Annulipalpia; unplaced families.  
 
Type B. Occiput is narrow, small, poorly demarcated by corresponded sutures: 
 some basal Plenitentoria and Brevitentoria. 
 
Type C. Occiput is fused with postocciput; corresponded sutures much reduced:  
 e.g., most advanced Limnephilidae.  
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 In the lateral view, the head is flattened dorsally, with slightly elevated 
midoccipital prominences (mp) (Figs. 61, 64) beside the base of the coronal suture. This 
area is present and slightly developed in many limnephilids; in Phryganeidae the 
midoccipital prominences are very well-developed and form prominent pyramid-like 
elevations. In Annulipalpia and some unplaced families, more or less developed 
longitudinal elevations or prominences (midoccipital ridges, mr) can be found (Fig. 62).  
The genae occupy the ventrolateral regions of the cranium and anteriorly protrude 
as rectangular projections, anterogenae (age) (Fig. 65); posterolaterally are the subgenae 
(sge). The ventral portions of the occiput are the postgenae (pge).  
In posterior view, beside the cephalic foramen, there are lateral depressions called 
posterior tentorial pits (ptent.p) (Fig. 66); they mark the roots of the posterior tentorial 
arms (ptnt.a) (Figs. 104-105). Slightly dorsad of the posterior tentorial pits are the 
occipital condyles (occ.cl) (Fig. 64). They protrude distally and articulate with sclerites 
on each side of the neck. The postocciput is enlarged ventrolaterally and forms protruding 
triangular ventrolateral postoccipital projections (pocc.lvp) (Fig. 64) with their apices 
directed ventrad. The shape of occipital condyles and ventrolateral postoccipital 
projections varies in different genera of limnephilids and other Trichoptera and can be 
useful for phylogenetic and diagnostic purposes.  
Temporal area and sutures. In the posterior region a temple area sometimes is 
defined as the part of the head above and behind the compound eyes (Torre-Bueno, 
1989). Paired temporal sutures (tem.s) (Fig. 83), located in this area, can be in an open 
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condition, or in a closed (intact) condition (Fig. 83B-C) (Frania and Wiggins, 1997). The 
closed condition is considered plesiomorphic for Trichoptera according to Frania and 
Wiggins (1997) (see discussion above). Families of Integripalpia and family 
Hydroptilidae possess temporal sutures in partially closed or completely closed condition, 
which, probably, is a secondary transformation and apomorphic event for these groups of 
caddisflies. I considered "partially closed" condition as a plesiomorphic state for 
Integripalpia since outgroup families possess such condition.  
I distinguish the following groups based on temporal suture development: 
Type O. Open condition (Figs. 83A, 87, 89) 
 
Type C. Closed (Fig. 64) or partially closed (Fig. 75C) condition: 
 
 C1. Temporal sutures are intact in 1/2 or more of their posterior  
  part; 
 
 C2. Temporal sutures are intact in 1/3 or less of their posterior  
  part; 
 
 CC. Completely closed temporal sutures. 
 
Phylogenetic conclusions. 
(1) Reduction of head sutures. Disappearances (fusion) of head sutures in Trichoptera and 
related orders (e.g., Lepidoptera, Mecoptera and others) should be considered an 
apomorphic condition (the most primitive representatives of outgroup orders possess 
well-developed head sutures) (Matsuda, 1965). Below, some phylogenetic inferences are 
based on this hypothesis.  
(2) Coronal suture. A transformation of the coronal sutures in limnephilids from CD type 
to partially reduced PR type and then to almost a complete absence of the suture (SR 
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type) is considered apomorphic trend, a linear transformation series. The presence of a 
completely developed coronal suture is considered plesiomorphic condition.  
(3) Vertex sutures (VS). Since vertex sutures are present in most Annulipalpia, in 
unplaced families, and some primitive Brevitentoria, their presence is considered 
plesiomorphic. Their absence in Plenitentoria is considered an apomorphic condition. The 
linear transformation series is: (a) presence VS as membranous strips (plesiomorphic 
condition); (b) partial or complete absence of VS; (c) complete absence of VC. 
(4) Occipital and postoccipital sutures. An indistinct or absent occipital suture is 
considered apomorphic. The absence of the postoccipital sutures is clearly secondary 
event and apomorphic condition (Matsuda, 1965). A linear transformation series is from 
type A to type C. 
(5) Temporal sutures. Presence of partially closed temporal sutures in Integripalpia is 
considered plesiomorphic; transformation partially closed sutures into completely closed 
condition is apomorphic, which can be represented by a linear transformation series from 
Type O to Type C1 to Type C2 to Type CC. 
(6) Development of occipital area. Well-developed occipital region outlined well-
developed occipital, postoccipital and frontal sutures are a plesiomorphic state. A small 
and narrow occiput at least partly fused with its postocciput because of weakly developed 
sutures is apomorphic condition. The linear of transformation series is from Type A to 
Type B to Type C.  
(7) Postoccipital prominences (“midoccipital elevations”) are present in many caddisfly 
families. Their extra development (in some Phryganeidae) is an apomorphic condition. 
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The complete absence of these structure is also apomorphic (e.g., in Apataniidae), 
representing an independent development of the character. So, two linear transformation 
series are: a) from moderately developed prominences to well-developed; b) from 
moderately developed prominences to complete absence. 
 
2.1.4.2. Head setal warts/areas 
 Terminology and general topography of head warts and setal areas were described  
above. Some peculiarities of their structure and their disposition are discussed below. 
Two topographical groups of head warts are distinguished: a group of anterior and a 
group of posterior head warts. 
 Group of anterior head warts 
 This group includes pairs of frontal warts, hypomedian dorsal warts, hypomedian 
ventral warts, anterolateral dorsal warts, and anterolateral ventral warts in an anterior 
region of the head.  
 Frontal warts (f.w) (Fig. 62) are located dorsally behind the median ocellus and 
between the bases of the antennae; they are relatively small, round or more or less oval 
and convergent, usually they are separated, but sometimes they are located so close to 
each other that they appear fused or are, in fact, fused [(e.g., some Annulipalpia, basal 
Rhyacophila, Palaeagapetus; Plenitentoria: Phryganopsyche; Brevitentoria: Molannidae 
(e.g., Molannodes), Ganonema, Conoesucus. In Brevitentoria, which have no ocelli, the 
frontal warts are usually located anterior of the middle line of the antennal bases (e.g., 
Triaenodes). 
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 Hypomedian warts (hm.w) (Fig. 60) are situated on the frontoclypeus and are 
divided into a pair of dorsal and a pair of ventral warts/setal areas. Hypomedian dorsal 
warts (hmd.w) (Fig. 60) occupy the frontoclypeus in front of the median ocellus; they are 
usually well-developed and big, sometimes touching each other middorsally. 
Hypomedian ventral warts (hmv.w) are usually represented by setal areas (hmv.sa) in 
many limnephilids (Fig. 60). In Integripalpia, three conditions of the hypomedian 
warts/setal areas are recognized:  
Type A. Hypomedian area uniformly or scarcely setose (Fig. 98) (some 
Brevitentoria; Annulipalpia and unplaced families). 
 Type B. Hypomedian dorsal and ventral warts/areas well-defined:  
 
  B1. Dorsal and ventral setae grouped in setal areas (e.g., Phryganeidae,  
   Phryganopsychidae); 
 
  B2. At least dorsal setae grouped in warts: 
 
   B2a. Dorsal and ventral setae grouped in warts; 
 
   B2b. Ventral setae are present, represented by setal areas (Fig. 82); 
 
   B2c. Ventral setae are absent (Fig. 59). 
 
 Anterolateral warts are represented by a pair of dorsal anterolateral (ald.w) (Fig. 
60) and a pair of ventral anterolateral (alv.w) (Fig. 60) warts. They are developed and 
exist as separated structures only in Plenitentoria. They are usually the same size; 
however, the anterolateral ventral warts are sometimes larger. I did not find anterolateral 
warts or obvious setal areas in studied Annulipalpia (Philopotamidae: Dolophilodes; 
Stenopsychidae: Stenopsyche; Arctopsychidae: Arctopsyche; Hydropsychidae: 
Hydropsyche, Cheumatopsyche) (Figs. 88, 98) and studied unplaced families 
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(Rhyacophilidae: Rhyacophila; Glossosomatidae: Glossosoma, Agapetus). Among 
Plenitentoria they are obvious in Phryganopsychidae (Wiggins, 1959, fig. 14a), but 
represented by setal areas in Phryganeidae. They are not developed in Brevitentoria. In 
studied families of Brevitentoria, such as Leptoceridae (Triaenodes) the entire anterior 
area of the head is uniformly setose and is not divided into dorsal and ventral, and into 
anterolateral and hypomedian setose areas or warts.  
There are several conditions of development for the anterolateral parts of the head 
and corresponding warts:  
Type A. Anterolateral parts of head (between frontoclypeal sutures and eyes)  
narrow, setal warts and areas absent (Figs. 88, 93, 98). 
 
Type B. Anterolateral parts of head more or less developed, anterolateral 
setation represented by areas or warts; 
 
B1. Anterolateral parts narrow, its largest width is less than 1/3 of the 
distance between inner eye edge and the head midline: 
 
B1a. Anterolateral setation not consolidated into obvious warts; 
 
B1b. Anterolateral setation consolidated into more or less obvious 
dorsal and ventral warts (e.g., Phryganopsyche); 
 
B2. Anterolateral parts wide, its largest width more than 1/3 of the 
distance between inner eye edge and the head midline: 
 
B2a. Anterolateral setation not consolidated into warts 
(e.g., Phryganeidae); 
 
B2b. Anterolateral setation consolidated into dorsal and ventral  
warts (Limnephilidae) (Figs. 59-60). 
 
 Groups of posterior warts. There are antennal, ocellar, occipital, and postorbital 
(po.w) (Fig. 62) warts on the dorsal and posterodorsal parts of the head capsule. Between 
ocelli an interocellar setal area (ioc.sa) (Fig. 73) is present, which may or may not 
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possess interocellar setae (iocs) (Fig. 73), but these are never grouped in warts. In some 
limnephilids, postoccipital setation (pooc.sa) can be found.  
Antennal warts (ant.w) (“anteromesal setal warts” according to Wiggins, 1997) 
(Fig. 62). These are aligned between lateral ocelli and the median ocellus. They are 
usually the same size as frontal warts, but possess fewer setae. The number of antennal 
wart setae is more or less constant in the same species, but can differ among closely 
related species (for example, L. rhombicus possesses 3-4 antennal setae, whereas L. 
nigriceps has 5-6). The number of setae in antennal warts usually is less than in frontal 
warts.  
Antennal warts sometimes are absent in some ocellate Plenitentoria (e.g., Goera, 
some Phryganea), and in some non-ocellate Brevitentoria (e.g., Triaenodes). However, 
they are always present in Limnephilidae, whether well-developed or weakly developed.  
Interocellar setal area (Fig. 73). This is located behind the antennal warts in the 
central part of the vertex, beside or slightly above the Do-line (Fig. 63). When ocelli are 
present, these setae can be found in the space between the ocellar and antennal warts. 
Usually trichopterologists do not pay attention to this setal area, perhaps because the 
setae are short and macrochaetae are never present there or because they are never 
present as warts (with rare exception), and often this space is bare. These setae were not 
discussed by Ivanov in his paper on warts, although he illustrated these areas as bearing 
warts at least in Ecnomus tenellus (Rambur) (Ivanov, 1990). Also, setation in this area 
was noticed by Li and Morse (1997) in their paper on Chinese Ecnomidae. They wrote, 
that “most of vertex occupied by diamond-shaped area composed of several warts, 
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including small frontal wart at anterior apex, two long antennal warts forming anterior 
sides of diamond, two long posterior ocellar warts forming sides of diamond, and 
intervening space (sometimes nearly filled) with one pair of smaller preoccular warts 
parallel to antennal warts…” The “wart condition” for these interocellar setae 
(“preoccular warts”) may be a synapomorphy for the family Ecnomidae. Such warts also 
are present in only Proxiphocentron in family Xiphocentronidae, closely related to 
Ecnomidae, Polycentropodidae, Psychomyiidae and Dipseudopsidae (Kjer et al., 2002). 
This genus also possesses a “complete set” of posterior warts. In all other cases, there is 
only a pair of setal areas with short setae (macrochaetae never present here), and such 
setae can be numerous, scarce, or absent, never grouped in warts. When ocellar warts are 
absent or represented by setal areas it is difficult to distinguish them, because all the 
setation is more or less uniform. In Phryganeidae, which lack ocellar warts, Wiggins 
(1997) called the entire space among the lateral ocelli, the antennal warts (“anteromesal 
setal warts”), and occipital warts (“posterior setal warts”) the "central setal area." 
Ruiter (pers. com.) noticed that the number of interocellar setae can be useful for 
diagnostic purposes and for phylogeny. For example, in Dicosmoecinae interocellar setae 
are numerous, whereas many true limnephilids have no setation in this place (e.g., many 
Limnephilus).  
Five conditions of character development are distinguished for interocellar setae: 
Type A. Interocellar setae grouped in warts (e.g., Ecnomidae, Xiphocentronidae:  
  Protoxiphocentron). 
 
Type B. Interocellar setae represented by a setal area 
 
 B1. Setae numerous (more than 10 in each area); 
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B2. Interocellar setae sparse (9-5 setae in each area); 
 
B3. Interocellar setae rare (1-4 setae in each area); 
 
B4. Interocellar setae absent. 
 Ocellar warts (oc.w) (Fig. 62) are located in the space between the lateral ocelli 
and the occipital warts. Sometimes they are represented as setal areas, sometimes as 
warts. In the same genus (e.g., Limnephilus) may be found two conditions (Figs. 61, 62). 
The number of setae in ocellar setal warts/areas is varied. In some groups of 
Limnephilini, if no warts are present, there are only one or two (rarely three) 
macrochaetae in this place. Usually one of them (or, rarely, two) is surrounded by a big 
pale circle of perithecal membrane. A macrochaeta in such a “pale circle” is longer and 
stouter than others (Figs. 61, 73). This character can be used for identification of some 
group of Limnephilini (group of southern "Limnephilus") (Ruiter, pers. com.). Probably 
we have in such case an example of vestigial ocellar warts. Three conditions of this 
character development are distinguished: 
 Type A. Ocellar warts present and obviously defined by boundary; ocellar  
macrochaetae and short setae numerous (more than 5 altogether). 
 Type B. Ocellar setae grouped in setal areas, not warts 
  B1. Ocellar setal area possessing more than three macrochaetae and/or  
   short setae; 
 
  B2. Ocellar setae represented by one to three macrochaetae and/or a few  
(no more than three) short setae. 
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The absence of ocellar warts in some lineages of limnephilids is considered an 
apomorphy and a small number of the setae in warts/areas is the ultimate apomorphy of 
represented by a transformation series from Type A to Type B1 to Type B2. 
Occipital warts (occ.w) (Fig. 62) (“posterior setal warts” by Wiggins, 1997). A 
pair of elongate occipital warts is located on the posterodorsal surface of the head 
capsule. These warts are larger than other head warts. The shape of these warts in 
Plenitentoria usually is straight, but in some Brachycentridae these warts are curved and 
bean-like; in Phryganeidae they are almost oval but often widened laterally. In 
Apataniidae they are round, in many Limnephiloidea elliptical, and in Rossiana 
transversally extended (Fig. 75A). The size of these warts varies: in Apataniidae and 
Phryganopsychidae they are relatively smaller than those in Phryganeidae and 
Limnephilidae. 
Postoccipital setal areas. In some limnephilids, behind the occipital warts, can be 
found two areas covered with short, inconspicuous setae. 
Postorbital warts (po.w) (Fig. 62) (“retroocular warts,” according to Ivanov, 
1990; “posterolateral setal warts,” according to Wiggins, 1997). These are located 
laterally and embrace the compound eyes posteriorly (Fig. 65). They are sometimes tall 
and narrow, or relatively wide and short. They often possess very long and stout 
macrochaetae, which are longer than any others on the head. In some Plenitentoria (e.g., 
some Apataniidae), they are formed by a single row of setae, in others they are widely 
scattered in a broad wart. 
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Phylogenetic conclusions. 
(1) Frontal warts. Fused frontal warts occur in some Annulipalpia, Rhyacophiloidea, and 
also some Integripalpia (Phryganopsychidae, some Brevitentoria); therefore, the fused 
condition is more likely plesiomorphic for Plenitentoria. In plenitentorian 
Phryganopsychidae the frontal warts are also fused. Therefore, separated condition in 
Plenitentoria is considered apomorphic. Phryganeidae and other outgroup families, 
including most Limnephilidae, possess “separated” condition in frontal warts.  
(2) Hypomedian warts. Obviously developed and more or less limited hypomedian dorsal 
and ventral warts/areas are present in Plenitentoria only and such condition is a 
synapomorphy for this branch of Integripalpia. However, the reduction of hypomedian 
ventral setae in some Limnephilidae probably is a secondary reduction and apomorphic 
condition. 
(3) Anterolateral warts. The appearance of anterolateral warts probably is associated with 
the fundamental reconstruction of the Integripalpian tentorium, the displacement of the 
antennifers closer to the circumocular sclerites, and shift of the frontoclypeal sutures 
anteromedially (see discussion above) which took place in the early evolutionary history 
of plenitentorian caddisflies. As the result of this reconstruction, anterolateral areas of the 
integripalpian head became larger, providing more space for the development of setal 
formations. The presence of anterolateral warts occurs uniquely in Plenitentoria and is 
considered a synapomorphy for Plenitentoria. 
 (4) Interocellar warts/areas. Phryganeidae and other outgroup families possess 
interocellar setae. Smaller numbers or absence of such setae in some limnephilids is 
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considered an apomorphy. A linear transformation series is from Type B1 successively to 
B4. Type A is an independent homoplasy for Ecnomidae and Proxiphocentron. 
(5) Ocellar warts. Presence of ocellar warts with numerous setae is considered 
plesiomorphic since this condition is characteristic for outgroup families and unplaced 
families of caddisflies, whereas the presence of setal areas is apomorphic. A smaller 
number of setae in setal areas is also an apomorphic condition. The linear transformation 
series is from (a) setal warts to (b) setal areas with numerous setae to (c) setal areas with 
fewer setae (i.e., zero to one macrochaetae and zero to three short setae). 
(6) Occipital warts. The larger size of occipital warts is, probably, plesiomorphic 
condition in Plenitentoria (and in Integripalpia in general), as evidenced by 
Phryganopsychidae, Phryganeidae, and Rossianidae; in true limnephilids occipital warts 
usually smaller in comparison with dorsal head surface.  
(7) Postoccipital wart areas. The character is newly investigated and there are 
insufficient data to judge its phylogenetic value, however, it may be useful at least for 
diagnostic purposes.  
(8) Postorbital warts. It is difficult to estimate the phylogenetic value of this character, 
but it may be useful for diagnosis of some taxa.  
 
2.1.4.3. Antennae. 
 Plenitentoria have moderate or long, multisegmented antennae which are 
moniliform (Fig. 94) or slightly crenulate (Fig. 141A). Each antenna arises from a 
flexible unpigmented membranous area, the antennal socket (ant.so) (Fig. 63), mesal of 
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the compound eyes. The antennal sockets occupy most of the head between the eyes. 
There are three principal parts of the antenna: scapus (scp) (Figs. 65, 96) – the first basal 
segment; pedicel (pdc) (Figs. 65, 96) – the second segment; and flagellum (fl) - the 
remainder of the antenna and consisting of many flagellomeres. In Phryganeidae, 
Apataniidae, Brachycentridae, and Goeridae, the antennae do not reach the ends of the 
hind wings, but are longer than the body. Dicosmoecinae, some Limnephilini, and 
especially Stenophylacini have very long antennae extending to or beyond the apices of 
the forewings. 
 Scape (scapus). The scape (scp) (Fig. 96) is the longest and widest segment.  In 
Limnephiloidea, it is about three times longer than the pedicel, and 1.5 times longer than 
the basal segment of a flagellum (flbs) (Fig. 96). The scapus is inserted into the 
membranous antennal socket, and articulates on its lateral base with the cranium by a 
pivot, or antennifer (antf) (Fig. 92). A noted above, the antennifer is lateral in 
Integripalpia (Fig. 92) and anterior in other Trichoptera (Figs. 87, 98). 
 The limnephilid scape is more or less cylindrical, as in most Brevitentoria and 
unplaced families (except Hydroptilidae, which possess relatively short scapes), and it is 
relatively longer than in Annulipalpia, which possess short and often bulbous scapes. 
Among Plenitentoria, the short scape is characteristic for Phryganeoidea and some 
outgroup families of Limnephiloidea.  
 Each scape is slightly indented basoanteriorly, forming a “hair plate” (hp) (Fig. 
96) (Chapman, 1998). On each scape the hair plate is located below the cavity associated 
with Johnston's organ. A hair plate has the same or slightly less dense setation than the 
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rest of the scape, or setation is much reduced or even absent. Integripalpia, especially 
Plenitentoria, have large hair plates, occupying most of the anteroventral surface of a 
scape. In Limnephilinae, setation of hair plates is scarce or completely absent, whereas in 
Dicosmoecinae, Apataniidae, and other outgroup families, hairs are dense. Therefore, a 
smaller number or absence of setae in hair plates can be considered as an apomorphic 
condition. 
 The sclerotization of the hair plate cuticle is weaker than for the rest of the scape 
and the color is may be darker or lighter. There is no evidence to indicate that the two 
color forms are hierarchically related. 
 Distally, the scapus forms a narrow apical projection of the scape (apscp) (Fig. 
96) articulated with the pedicel at the anterior edge of the Johnston’s organ cavity, or 
Johnston's organ anterior pit (Jhap) (Fig. 96). 
 Antennal socket and antennal sclerite. The antennal socket or torulus (ant.so) 
(Fig. 63) is surrounded by an antennal (= circumantennal) sclerite (ant.sc) (Fig. 92). The 
rim of the antennal socket is strengthened by an internal submarginal ridge marked by an 
external inflection, the antennal suture (ant.s) (Fig. 72). The antennal sclerite is widest 
dorsally. In limnephilids there is a darkened opening middorsally on each antennal 
sclerite, the dorsal tentorial pit (dtnt.p) (Figs. 92, 105), marking the root of a dorsal 
tentorial arm (dtnt.a) (Figs. 104-105). The dorsal tentorial arms are variously developed 
and occur exclusively in Plenitentoria (Neboiss, 1989) and are the source of the name for 
this infraorder (Weaver, 1983). 
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 Antennifer (antf) (Figs. 87, 92, 98, 105). This is a pivot-like process on the rim of 
the antennal socket forming a special support and articulation point for the base of the 
scape and allowing the antenna free movement in all directions (Torre-Bueno, 1989). As 
mentioned above, in caddisflies the antennifer is located anteriorly (non-Integripalpia) or 
laterally (Integripalpia), and is connected with internally strengthened areas of the head 
capsule, with frontoclypeal sutures (Annulipalpia and unplaced families) or with 
circumocular sclerites (Integripalpia). 
 Pedicel. The pedicel (pdc) (Figs. 65, 96) is the second segment of an antenna. In 
Limnephiloidea it is small, broadened distally, and about one fourth of the length of the 
scape. It is slightly constricted in midlength. The pedicel possesses a Johnston organ 
(Jho) (Fig. 72) with two cavities, an anterior pit (Jhap) (Fig. 96) and a posterior pit 
(Jhpp) (Figs. 65-66). Distally the Johnston organ is connected with the flagellum, with its 
insertion in the articulation between the first and the second flagellar segments; anteriorly 
it is connected with the scape by a nerve cord which is often visible through the 
membranous surface of the ventro-apical part of the scape as an oblique dark tube; more 
exactly, it is a group of numerous sensilla, sense cells, innervated from the sensory 
antennal nerve located in the center of the basal antennal segments. The Johnston organ is 
classed with the scolopophorous (chorodontal) organs and plays a chorodontal sensory 
role, functioning as a particle movement detector, and is involved in flight control and 
sound perception (Chapman, 1998). 
 Flagellum. A flagellum (fl) is divided into many pseudosegments, or 
flagellomeres (flm) (Fig. 65). The basal subsegment of the flagellum (flbs) (Fig. 96) is 
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almost twice as long as its width, and longer than other flagella segments. The second 
flagellar segment (flss) (Fig. 96) has its length and width subequal and is similar in this 
regard to the next five flagella segments. The next segments are slightly longer, gradually 
increasing in relative length so that distally they are almost twice as long as their width. 
The flagellar segments are more or less cylindrical in shape; however, in Dicosmoecinae 
they are almost always crenulated underneath. 
 Flagellar segments are well-separated in most Trichoptera. However, the basal 
two segments of each flagellum in some limnephilids (but not exclusively; e.g., 
Psychomyiidae: Lype) are sometimes partially or completely fused. Three conditions of 
this character are distinguished: 
 A. Basal two flagellar segments well-separated. 
 B. Basal two flagellar segments fused: 
  B1. Partially fused; 
  B2. Completely fused. 
These are interpreted as being successive conditions and a transformation series from the 
plesiomorphic state (A) to first apomorphic condition (B1), and then to second 
apomorphic condition (B2). There are even some specimens for which segments are 
partially fused on one flagellum and completely fused on the other. The completely fused 
condition, without any indication of a line of fusion, is indicated by the fact that the 
apparent basal segment is about 2.0-2.5 times as long as the next segment. In the normal 
situation, the basal segment is about 1.5 times as long as the next segment. The 
succeeding eight joints are smaller than the first, each bearing a few sensory pits.  
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 Flagellar segments of some limnephilids, especially Dicosmoecinae, each has an 
apicoventral indentation, causing the antenna to look slightly pectinate in lateral view 
(Fig. 141A). Other limnephilids possess more or less cylindrical flagellomeres. In cross-
section such flagellomere may look rhomboidal, many-sided, or oval (Figs. 94, 95).  
 Some Plenitentoria (e.g., Phryganeidae) have a peripheral groove (pfg) in each 
flagellomere (Wiggins, 1997), but this structure usually is not so evident in limnephilids. 
The apical segment of a flagellum is readily recognizable because it is longer than 
previous ones and has a rounded apex. 
 Length of antenna and number of flagellomeres. The length of an antenna usually, 
but not always, depends on the number of antennal segments, which varies in 
Plenitentoria from 30 to 80 segments (Table 3). In other caddisflies, such as some 
Annulipalpia (e.g., Hydropsychidae: Macronematinae) or Brevitentoria (e.g., 
Leptoceridae) which possess very long antennae, the numbers of flagellomeres 
sometimes are not numerous, but the length of each flagellomere is very long. Schmid 
(1998) characterized caddisfly antennae as either “thick” and “short-segmented” 
(Dipseudopsidae, Phylocentropus), with a “thick and crenulated underside” 
(Dicosmoecinae, Pseudostenophylacinae), “fine, crenulated on underside” (Uenoidae), 
“stout and thick” (Limnephilini), “slender” with “fairly long” segments (Psychomyiidae), 
or “fine” (Apataniidae: Allomyia). In order to describe this character more precisely, 
measurements of length, width, and wall thickness of flagellomeres were made. To 
standardize the measurements, the 5th flagellomere was chosen because (1) the first 
flagellomere shape is often different from following segments, (2) the first and the second 
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can sometimes be fused and difficult to distinguish, (3) the third and the fourth are 
sometimes shorter than those following.  
 Among studied Plenitentoria antennal segments are most numerous in 
Dicosmoecinae and Stenophylacini (up to 70). I found the least numbers of segments in 
Phryganeoidea, Apataniidae, Pseudostenophylacinae, and some other Limnephilidae. In 
Lepidoptera, for comparison, a flagellum consists of usually 20-60 units (Nielsen and 
Common, 1991). Usually the number of antennal segments is constant or almost the same 
among the same species and genera (Table 3). Three groups of Integripalpia are 
distinguished based on the number of flagellomeres: 
 Group 1. Fewest flagellomeres (number of flagellomeres not exceeding 45): 
  Phryganopsyche, all studied Apataniidae, Lepania, Rossiana, Cryptochia,  
  Ecclisomyia, Arctopora, Philarctus; 
 
Group 2. Most flagellomeres (number of flagellomeres more than 68):  
Allocosmoecus, Austocosmoecus, Dicosmoecus, Desmona, Homophylax, 
Psychoglypha, Clistoronia, Hesperophylax, Limnephilus lunatus, L. 
marmoratus, Allogamus, Consorophylax, Halesus, Hydatophylax, 
Melampophylax, Mesophylax, Stenophylax; 
 
 Group 3. Intermediate number of flagellomeres (number of flagellomeres  
varying from 46 to 67): 
All other studied limnephilids. 
 
 This classification is rather arbitrary, but can be used for diagnostic and 
phylogenetic purposes in some cases.  
 Thickness of flagellomeres. Thickness of a flagellomere wall varies among 
different caddisfly families (Tab. 4). Relative thickness of the flagellomere wall (RTH) - 
a ratio of the combined thickness of the two flagellomere walls (2Thfw) to the outside 
diameter of the flagellomere (LDf): 
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    RTH = 2Thfw/LDf 
The flagellomere wall is thickest in Integripalpia, especially in Phryganeidae, Goeridae, 
and in some Uenoidae, whereas in studied Annulipalpia and Rhyacophiloidea, and even 
in Brevitentoria, the walls of flagellomeres are not so thick. Antennae of Plenitentoria are 
remarkably thicker and probably heavier than in Brevitentoria, Annulipalpia, and 
unplaced families. The thin-walled flagellomeres are characteristic of outgroup 
caddisflies and are considered plesiomorphic in Integripalpia and the thick-walled 
flagellomeres are apomorphic. 
 Setation of antennae. The scape is covered with long and short setae. Setae in the 
apical part of the scape are longer than those at the base. The anterior hair plate of a scape 
is partially or completely bare. In some species, such as Limnephilus nigriceps 
(Zetterstedt), apical alveoli of the scape bear long stout setae and are strongly elevated, 
such that the apical surface looks pimpled (Fig. 62).  
 A pedicel and pseudosegments of a flagellum are covered with more or less 
uniform setae, but density of this setation is not uniform. Setation of the first 8-9 
proximal pseudosegments of a flagellum, as mentioned above, are sometimes modified, 
such that setae along the anterior longitudinal areas of the flagellomere may be dense, 
sparse, or absent. Therefore the anterior/ventral/frontal surface of (Fig. 96) of each 
flagellar pseudosegment apparently has longitudinal concave and convex areas (Fig. 96). 
However, these areas are only a result of irregular setation. When setation occurs evenly 
in anterior longitudinal areas (flagellar setate anterior area, fsaa) (Fig. 96), the 
anterior/ventral/frontal surface looks uniformly curved; but when setae in the anterior 
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longitudinal areas are absent, or reduced (flagellar bare anterior area, fbaa) (Fig. 96); 
this surface apparently has convex and concave areas. After removing all setae from these 
antennal segments, they look uniformly cylindrical or slightly multi-sided. Such irregular 
setation and bare anterior longitudinal areas in limnephilids were illustrated by Deoras 
(1943, p.181, Fig. 15 Anabolia, Fig. 17 Goera), although he did not describe them in his 
work. The remaining flagellar segments (those which are located distally from the first 8-
9 flagellomeres) have more or less regular setation. 
 Coloration of antennae. The cuticular color of limnephilid antennae usually 
corresponds with that of the main body. In light-colored limnephilids (e.g., Limnephilus 
rhombicus) all segments, except the scape, are yellowish-brown, and the scape is light 
yellow. The base of the scape is usually slightly lighter than the color of the main body. 
In dark-colored species, such as Limnephilus nigriceps, the scape is also darker than other 
segments, however the basal 1/5 –1/6 of the basal part is lighter than the main segment 
body. Each of the first 20 segments of the flagellum sometimes has near its apex a 
narrow, whitish diagonal band on the posterior side. For example in Nothopsyche the first 
14-15 flagellar segments each have such a whitish band. This condition also can be found 
in outgroup families such as Phryganeidae (Wiggins, 1997). In most species of 
Phryganeidae, the antennal flagellomeres each have alternating light and dark rings.  
The color of antennal setae usually corresponds with cuticular coloration (e.g., it 
is amber-colored in L. rhombicus and dark in L. nigriceps). The most apical part of each 
flagellomere (apical ring) is usually lighter than the main color of the flagellomere; 
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therefore the joints can be easy distinguished with the unaided eye, especially in dark-
colored species.  
 
 Phylogenetic conclusions.   
(1) Position of antennifer and classification of Trichoptera. The position of the antennifer 
in its socket may provide useful information for inference of phylogeny in Trichoptera. 
 All Lepidoptera, Annulipalpia, and primitive unplaced families possess the 
antennifer directed frontally with the base positioned near the frontoclypeal septum, 
whereas the antennifer of Integripalpia is connected with a circumocular septum. The 
latter is a synapomorphy for a monophyletic Integripalpia. 
 Apparently the displacement of the antennifer attachment is correlated with 
displacement of some musculature responsible for antennal control, as well as with other 
anatomical and morphological modifications connected with this event. Probably this 
phenomenon is related to the presence/absence or incomplete expression of tentorial 
dorsal arms in major groups of Trichoptera. Note that all observed Plenitentoria having a 
“laterally positioned” antennifer have complete dorsal arms (except Phryganopsychidae 
and Lepania). What is the polarity of these characters? Kristensen (according to Frania 
and Wiggins 1997) said that "short dorsal arms" is part of the ground plan of Lepidoptera. 
The dorsal arms are incomplete or lacking in many Mecoptera (Frania et Wiggins 1997). 
According to Hepbern (1969), small size or absence of dorsal arms in Mecoptera is 
accompanied by absence of a muscle, the rotator of the scape.  
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 Possibly the antennifer and the frontoclypeal septum in Lepidoptera, 
Annulipalpia, and unplaced families help support a "relatively weak section of the head 
capsule" (Neboiss 1991). Probably it also serves as a place for muscle attachment in these 
groups. An antennal flagellum of Plenitentoria is more heavily sclerotized, with thicker 
chitinous walls, and the segments are more robust. For example, the ratio of the width of 
the second flagellar segment to the width of the front of the head between the eyes is 0.8 
for Plenitentoria families Phryganeidae and Limnephilidae, but only about 0.1 for 
Brevitentoria families Calamoceratidae and Leptoceridae. In view of their apparently 
heavier antennae, it may be that Plenitentoria have their antennifers associated with the 
circumocular sclerites and have complete dorsal arms of the tentoria in order to provide 
additional structural and muscular support. Curiously, on the other hand, the presumably 
supporting frontoclypeal septum is absent or very weak in Plenitentoria. Thus, 
appearance of anterolateral warts and displacement of frontoclypeal sutures medially 
(both of which synapomorphies were discussed earlier), displacement of anterior tentorial 
pits dorsally, presence of complete dorsal arms of the tentorium, and replacement of 
antennal muscles are all linked synapomorphies for a monophyletic Plenitentoria. 
 
2.1.4.4. Eyes and ocelli. 
 Compound eyes (e) (Figs. 59-60, 63). The compound eyes are composed of a 
large number of ommatidia. The eyes are surrounded by an ocular (= circumocular) 
sclerite (ocsc) which is usually very narrow and nearly indistinguishable. The ocular 
sclerite is divided from the parietals by an ocular (= circumocular) suture (o.sc) (Fig. 63). 
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The eyes are very big, a little shorter than the head length. Based on the size of eyes (Le) 
relative to head length (Lh), I recognize two groups of limnephilids (Table 4b): 
 Type A. Eyes large, Lh/Le < 1.24: 
  Phryganopsychidae, most Phryganeidae, Uenoidae, Brachycentridae,  
  Lepidostomatidae, Goeridae, unplaced Pedomoecus,    
  most Dicosmoecinae (except Anomalocosmoecus illiesi,  
  Ecclisocosmoecus scylla, Ironoquia areolata, Nothopsyche nigripes); a  
few Drusinae, some Chilostigmini, some Stenophylacini, most  
Pseudostenophylacini); 
 
 Type B. Eyes small, Lh/Le > 1.25: 
  most studied Apataniidae, unplaced Lepnevaina, Thermophylax,  
  Sphagnophylax, Cryptochia, some Drusinae, most Chaetopterygini,  
  Chilostigmini, and almost all Limnephilini, some Stenophylacini (small- 
  bodied Enoicyla, Isogamus, Parachiona, and some others). 
 
Interommatidial setae. Most examined caddisflies possess interommatidial setae 
(ioms) (Table 3). Such setae were noticed by Kjærandsen (1997), and Kjærandsen & 
Andersen (2002) in Hydroptilidae (Wlitrichia, Jabitrichia) and by Johanson (1998) in 
Helicopsychidae and Sericostomatidae. They were found also in Plectrotarsidae 
(Plectrotarsus) and Tasimiidae (Neboiss, 1992) and in Pisuliidae (Stoltze, 1989). Such 
eye setation was illustrated by Schmid (1998) for Rhyacophila, Agraylea, Hydroptila, 
Brachycentrus, Agarodes, and Molanna. He also noticed that Rossiana’s eyes are 
“covered with fairy long hairs” (Schmid, 1983, 1998). Wiggins (1996b) illustrated hairy 
eyes for Dolophilodes, Psychomyia, Hydroptila, Oecetis, and Agarodes. I found such 
condition in annulipalpian Dolophilodes and Psychomyia and confirm it for 
Brachycentrus spinae Ross, Gumaga orientalis (Martynov) (also recorded by Arefina, 
1997), Agarodes sp., and Rossiana montana Denning (D. Ruiter, pers. com.) (Table 3). 
Schmid (1998) wrote that Limnephilinae have “eyes often hairy.”  
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 Several conditions of this character can be distinguished (Table 3): 
Type N - Interommatidial setae absent or invisible at 100X magnification: 
in most Annulipalpia (except Psychomyiidae: Psychomyia, 
Philopotamidae: Dolophilodes); in Integripalpia 
Phryganopsychidae, Phryganeidae, Lepidostomatidae, Uenoidae, 
Goeridae (except Lepania), Apataniidae, unplaced Pedomoecus, 
unplaced Cryptochia, unplaced Thermophylax, Drusinae, 
Chaetopterygini, Desmona bethula, Frenesia, most Stenophylacini. 
  
Type H - Interommatidial setae present: 
 
   Hp - poor setation (setae short and sparse): 
    most Dicosmoecinae (except Ecclisomyia, Ironoquia,  
    Verger), most Limnephilini; 
 
   Hm – moderately developed setation: 
    Lepnevaina, most Chilostigmini, Psychoronia,   
    Platycentropus, "Limnephilus" sperryi, "Limnephilus"  
    fumosus, Lenarchus, most Hesperophylax; 
 
   Hv – well-developed setation (setae long and numerous): 
 Brachycentridae: Brachycentrus;  
 Agarodes sp., Dolophilodes distinctus (Walker),  
 Brachycentrus spinae, Glyphopsyche irrorata  
 (Fabricius), "Limnephilus" samoedus (McLachlan),  
 Rivulophilus sakaii Nishimoto, Nozaki, and Ruiter, 
Enoicyla pusilla Burmeister. 
 
 Therefore, among studied Limnephiloidea the interommatidial setae can be often 
found in true Dicosmoecinae and Limnephilinae, and in Chilostigmini especially (Table 
3). This character can be useful for diagnostic purposes.  
 
 Phylogenetic conclusions. 
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(1) Size of eyes. Many Plenitenoria possess relatively large eyes, whereas Limnephilidae 
have relatively small eyes. The former condition is considered plesiomorphic and the 
latter is apomorphic. A linear transformation series is from Type A to Type B. 
(2) Setation of eyes. Setose compound eyes are not a rare event among insects. In 
Lepidoptera compound eyes often have erect hairs between the facets (Nielsen and 
Common, 1991). Interommatidial setation takes place in several different caddisflies 
families, although rarely in Annulipalpia and unplaced families. In Plenitentoria, setose 
eyes often occur in Limnephilidae and among outgroup families Brachycentridae 
(Brachycentrus), Goeridae (Lepania), Rossianidae, and some families which were not 
analyzed such as Pisuliidae and Plectrotarsidae (Stoltze, 1989; Neboiss, 1992). This 
character is not sufficiently well-studied in Trichoptera to use it in phylogenetic analyses, 
but in some cases it may be useful for diagnostic purposes.  
 Ocelli . There are three ocelli in limnephilids: a median ocellus (m.oc) (Figs. 61, 
63), which is located on the frontoclypeus between the antennae and facing cephalad, and 
two lateral ocelli (l.oc) (Figs. 61, 63) between and adjacent to the compound eyes and 
facing laterad. In limnephilids ocelli are more (Dicosmoecinae) or less elevated at the 
head surface, and are almost equal in size, although the median ocellus is a little smaller 
than the lateral ocelli. The ocelli are biconvex, rounded on both the lens and on the back 
of each ocellus. The ocellar corneal lens usually is “moonstone” in color, but sometimes 
semitransparent; the raised cuticle surrounding the corneal lens on the mesal side of a 
lateral ocellus usually covers only the basomesal part of the lateral ocellus, but it 
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sometimes covers the entire mesal side. The distance between lateral ocelli is variable 
among subfamilies and may be useful for generic determination. 
 Sexual dimorphism in the size of ocelli is observed in limnephilids, as in many 
other caddisflies: male ocelli are usually larger than those of the females. Subsequent 
discussion concerning the relative size of ocelli in different limnephilid genera is based 
on the sizes of male ocelli (Table 2). The length of an ocellus (Lo) is the longest distance 
from the anterior to the posterior edge of a left lateral ocellus (Fig. 63). Two types of 
ocelli are distinguished in Plenitentoria based on size: 
 Type L. Large ocelli, Lh/Lo ≤ 6.50: 
  Phryganopsychidae, Phryganeidae, Lepidostomatidae,    
  Brachycentridae, Apataniidae: Apatania; unplaced Pedomoecus;   
  Goeridae: Lepania; Limnephilidae: unplaced Lepnevaina, most   
  Dicosmoecinae, most Pseudostenophylacini, Drusinae,  
  Homophylax, Hesperophylax, some  Lenarchus, "Limnephilus"  
  fenestratus, "Limnephilus" sperryi, Platycentropus,     
  Rhadicoleptus, most Stenophylacini; 
 
 Type S. Small ocelli, Lh/Lo ≥ 6.51: 
  Apataniidae: Allomyia, Moropsyche, Manophylax; Limnephilidae: 
  unplaced Sphagnophylax, Thermophylax, most Chaetopterygini,   
  Chilostigmini, and Limnephilini. 
 
 As in seen from Table 4a, the largest ocelli are found in most outgroup families, 
except some Apataniidae; and also in many limnephilids such as Dicosmoecinae, 
Drusinae, Stenophylacini. In Limnephilini, Chilostigmini, and Chaetopterygini, as a rule, 
lateral ocelli are relatively small. The smallest limnephiloid ocelli were found in 
Chaetopteryx (Lh/Lo = 13.7). 
In the studied female of Evanophanes (Dicosmoecinae) I found incredibly small 
ocelli – they are about 1/16 the head length. 
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Phylogenetic conclusions. 
(1) Presence of ocelli. Following Frania & Wiggins (1997), the hypothesis that presence 
of ocelli is plesiomorphic is accepted, because Mecoptera and Lepidoptera possess ocelli, 
along with Philopotamidae, Stenopsychidae; unplaced families; many Integripalpia; and 
most Plenitentoria (with a few exceptions). 
(2) Size of ocelli. In Integripalpia, large, highly elevated male ocelli are characteristic for 
outgroup families and some Limnephilidae, therefore, the large ocelli are considered 
plesiomorphic in Limnephiloidea, and relatively small lateral ocelli are apomorphic. A 
linear transformation series is from Type L to Type S. 
 (3) Distance between ocelli. Based on the condition seen in most outgroups, lateral ocelli 
which are located closer together and further from the eye (as in many Trichoptera and 
Lepidoptera) is considered a plesiomorphic condition, also following Frania and Wiggins 
(1997). 
 (4) Location of ocelli with respect to transverse plane. Ocelli located closer to the 
anterior part of the head (noticeably anterior of the B-line) probably should be considered 
as an apomorphy in limnephilids, because in outgroup families they are located closer to 
the center of the head. 
 
2.1.4.5. Mouthparts  
 There is a sexual dimorphism in the structure of the mouthparts of Limnephilidae: 
males have 3-segmented maxillary palps, and females have 5-segmented. Other parts of 
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the limnephilid mouth are usually similar between sexes. In Plenitentoria, especially in 
Limnephilidae and some specialized Australian Plectrotarsidae and Kokiriidae, an extra 
extension of mouthparts takes place (Neboiss, 1992). 
 Labrum. The labrum (lb) (Fig. 97) is elongate and slightly widened subdorsally in 
Limnephilidae. In Phryganeidae and some other Plenitentoria, it is more or less parallel-
sided (Fig. 99). The labrum is attached to the anterior edge of the frontoclypeus (afrcl) 
(Fig. 72) by a membranous strip, the frontoclypeal membranous strip (afrcl.mst) (Fig. 
68). Since correspondence of this suture (protosuture) with either a clypolabral and/or a 
epistomal (frontoclypeal) suture(s), is still not clear in higher insects, including 
Trichoptera, due to absence or fusion of the clypeus (Matsuda, 1965), no inference for its 
homology is attempted here. In insects possessing a well-developed clypeus, the 
clypolabral and epistomal sutures are easily distinguished. This anterior frontoclypeal 
membranous strip gives mobility to the labrum. In the lateral angles of the labrum there is 
present a pair of small sclerites, the tormae (trm). 
 The labrum dorsally can be distinguished into two parts: basilabrum (blb) (Fig. 
97) and ditstilabrum (dlb) (Fig. 97). The basilabrum of limnephilids is a proximal, 
transversally elevated rhomboid or oval region that is divided from the distilabrum by a 
shallow depression, the transverse depression of the labrum (lbtd) (Figs. 97, 101-102). 
The width of the basilabrum, which is attached to the anterior edge of the frontoclypeus, 
is narrowed in Limnephiloidea (all Limnephilidae, Apataniidae, Rossianidae, Goeridae, 
Brachycentridae, Lepidostomatidae), whereas in Phryganeidae, at least, it is almost the 
same width as the distilabrum. In Phryganopsychidae and Brevitentoria, the basilabrum is 
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wider than distilabrum, in Limnocentropodidae the basilabrum is slightly wider than the 
distilabrum. In Annulipalpia and unplaced families the basilabrum (at the points of 
attachment to the frontoclypeus) is widest. The basilabrum of limnephilds possesses 
dorsolateral basilabral swellings (lbsw) (Figs. 100-101) (“pseudowarts”), which are 
covered by relatively long setae. The basilabrum swellings look like setal warts, but are 
not defined by wart boundaries, so that they must be considered setal areas. They vary 
slightly among limnephilids in size and density of setation and this fact may provide 
some useful diagnostic information. The limnephilid basilabral swellings are formed as 
paired structures, divided from each other by a longitudinal mesal labral depression 
(mlbd) (Figs. 97, 101). In limnephilids this depression is well-developed or weakly-
developed, in other families of Plenitentoria sometimes it is not developed at all and the 
setal areas look like a uniformly swollen transverse elevation often devoid of setation 
(e.g., Apataniidae and Rossianidae).  
The distilabrum of limnephilid is represented by a long, narrow, tongue-like 
structure divided into a proximal part of the distilabrum (pdlb) (Fig. 97), which is more 
sclerotized and darkened, and the apical part of the distilabrum (adlb) (Fig. 97), which is 
more nearly membranous and lighter in color. Both parts are covered with short setae and 
the apex of the labrum is devoid of such setae. Beneath the labrum is an elongate, 
sclerotized channel, a sitophore, extending on the midline from the anteroventral edge of 
the frontoclypeus to the apical part of the labrum (Fig. 97). The sitophore plays an 
important role in feeding behavior because many plenitentorians are able to imbibe 
liquids. 
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Several types of shapes and structural peculiarities for the labrum are 
distinguished and some metrics are introduced to quantify them: Llb – length of labrum, 
Wlb – width of labrum, Lblb – length of basilabrum, Ldlb – length of distilabrum; RLlb - 
relative length of labrum (Llb/Wlb); and RLdlb – relative length of distilabrum 
(Ldlb/Lblb).  
 
 I. Classification of labrum based on relative width of the place of attachment to 
the frontoclypeus: 
 Type A. Labrum widest proximally (at points of attachment to frontoclypeus)  
  (Figs. 88, 98): 
e.g., Annulipalpia, Limnocentropodidae (Brevitentoria); 
 
 Type B. Proximal part of basilabrum not wider than any distal part (Fig. 99): 
  e.g., Phryganeidae; 
 
 Type C. Proximal part of basilabrum noticeably narrower (Figs. 97, 102,-103): 
  e.g., Limnephiloidea. 
 
 II. Classification of the adult caddisfly labrum based on its length 
 Type LS – Labrum short: 
 
LS1. Labrum short and broad (RLlb < 1):  
e.g., most Annulipalpia; 
 
LS2. Labrum nearly quadrate or slightly long (RLlb = 1-1.8): 
e.g., Apataniidae, Rossianidae; Dicosmoecinae (e.g.,  
Dicosmoecus); some Limnephilidae (e.g., Enoicyla); 
 
 Type LL – Labrum long: 
 
  LL1. Labrum is moderately long (RLlb = 1.8-3.0): 
   e.g., Philocasca; 
 
  LL2. Labrum is long (RLlb > 3.0): 
e.g., true Limnephilidae, especially Limnephilini; 
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  LL3. Labrum is extraordinary long (RLlb > 7): 
 e.g., Plectrotarsidae, Kokiriidae. Among this last group it is 
possible to recognize an extra long labrum (LL3) such as in 
Plectrotarsidae, which 7.3 times longer than its width. 
 
 III. Classification of the adult caddisfly labrum based on its shape 
Type UA. Labrum without obvious separation into basi- and distilabrum: 
 
  UA1. Labrum elongate longitudinally (Fig. 99): 
   e.g., Phryganeidae; 
 
  UA2. Labrum elongate transversally (Fig. 88, 102A): 
e.g., some Annulipalpia (e.g. Philopotamidae, Ecnomidae,  
Hydropsychidae); 
 
UB3. Labrum length and width almost equal (Fig. 102B): 
e.g., some unplaced families (e.g., Glossosomatidae);  
Brevitentoria: (e.g., Notidobia, Odontoceridae: Odontocerum); 
 
Type SA. Labrum with obvious separation into basi- and distilabrum, either with 
the distilabrum base narrower than the adjacent part of the basilabrum, or 
with an obvious transverse depression of the labrum: 
 
SA1. Distilabrum and basilabrum almost the same length (Rldlb ~ 1) 
(Figs. 100A-B): 
   e.g., Plenitentoria: Apataniidae, Rossianidae); Brevitentoria: 
   Lepidostomatidae; 
 
SA2. Distilabrum obviously longer than basilabrum (Rldlb > 1) (Figs. 97, 
100-101): 
 e.g., Limnephilidae, Goeridae; 
  
 IV. Classification of the adult caddisfly labrum based on basilabral swellings: 
Type WA – basilabral swellings not defined (Fig. 99) 
e.g., Phryganeidae;  
 
  Type WD – basilabral swellings present (Figs. 100-102); 
 
WD1 – mesal basilabral depression not or weakly developed  
(basilabral swelling nearly uniform elevation) (Figs. 70, 
 100-101): 
e.g., Rossianidae, Apataniidae, Limnephilidae: 
 Enoicyla; 
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   WD2 – mesal basilabral depression well-developed (basilabral  
swellings either obviously separated by well-developed 
mesal depression or noticeable lateral setation 
(pseudowarts) present (Figs. 97, 102): 
e.g., Limnephilini and many other limnephilids. 
  
 Most non-Integripalpia caddisflies and outgroups Phryganopsychidae, 
Phryganeidae, Apataniidae, Rossianidae have no well-formed basilabral swellings or 
mesal depression of the basilabrum. 
 
  Phylogenetic conclusions. 
(1) Attachment of labrum to the anterior part of the frontoclypeus. The greatest width of 
the labrum at the points of attachment to the frontoclypeus is characteristic of most non-
Integripalpia families and of outgroup Integripalpia, therefore it is considered 
plesiomorphic in Plenitentoria; the narrowed base of the labrum is an apomorphy and a 
synapomorphy for Limnephiloidea.  
(2) Length of labrum. In caddisflies a short labrum is a plesiomorphic condition, as 
indicated by the presence of this condition in Lepidoptera. Kristensen (1999) remarked 
that "the labrum of the lepidopteran ground plan is more primitive that of any other 
mecopterids..., being a sizable broad lobe" Limnephilidae possess the long labrum LL1 
type and this is a synapomorphy for the family. The transformation series is: from LS1 to 
LL2. The extra long labrum (LL3 type) is a synapomorphy for the Australian family 
Plectrotarsidae (Plectrotarsus) and Kokiriidae. 
(3) Separation of labrum into basi- and distilabrum and their relative length.  
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The undifferentiated labrum (not divided into basi- and distilabrum) is a plesiomorphic 
condition in caddisflies seen in all other caddisfly families and outgroup Phryganeidae 
and Phryganopsychidae.  
 According to Ross (1967) the labrum of Plenitentoria (= his "Limnephilid Branch 
of Integripalpia"), in general, differs from that of adults of other Trichoptera including 
Brevitentoria (= his "Leptocerid Branch") because it is very long and distinguished by a 
basal piece (Crichton, 1957). Frania and Wiggins (1997), however, were unable to make 
this distinction with any confidence. My observations, nevertheless, led me to agree with 
Ross and to conclude that there is a basal part (basilabrum) with posterolateral swellings 
and with or without setal areas (basilabral swellings) distinguishable from a distal part 
(distilabrum), constituting a synapomorphy for Plenitentoria. Furthermore, a long and 
narrow distilabrum is a convergent synapomorphy for some branches of Plenitentoria, 
including at least Limnephilidae, Goeridae, and Phryganeidae (but without well-
developed basilabral swellings). Therefore, a protruding labrum with well-developed 
basilabral "warts" is considered apomorphic and a synapomorphy for the family 
Limnephilidae. 
The condition when basilabrum and distilabrum are almost the same size (e.g., 
Apataniidae, Rossianidae) probably is ancestral since such condition can be found in 
Brevitentoria, also. A short (Sericostoma) or elongated distilabrum (all limnephilids, 
Goeridae) are each apomorphic conditions in Plenitentoria.  
 (4) Basilabral swellings. Development of the basilabral swellings is considered as a 
progressive process in caddisflies, and appearance of the well-developed mesal basilabral 
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depression is an innovation in Plenitentoria, a synapomorphy for the family 
Limnephilidae. All Annulipalpia, unplaced families, and outgroups Phryganeidae, 
Apataniidae, and Rossianidae have no well-formed labral swellings and no mesal 
basilabral depression. The linear transformation series, correspondingly, is from WA type 
to WD2 type. 
(5) Width of proximal part of basilabrum. The labrum with a narrowed proximal part of 
the basilabrum is an apomorphic condition, observed only among Limnephiloidea, and is 
a synapomorphy for this lineage of Plenitentoria. A linear transformation series is from A 
to C. 
(6) In summary, the protruded labrum, with obvious separation between basi- and 
distilabrum, presence of well-developed basilabral swellings, and a narrowed proximal 
part of the basilabrum (combining character types SA2+LL1+WD2+C) are considered 
apomorphic conditions and synapomorphies for the family Limnephilidae.  
 Mandibles. Crichton (1957) recorded the mandibles of limnephilids as strongly 
reduced structures which are difficult to see in preserved species; therefore they were 
“usually described as absent in the family Limnephilidae.” Basal Lepidoptera and 
Mecoptera have well-developed mandibles, Annulipalpia and unplaced families have 
developed and more or less sclerotized mandibles, which are partly hidden under the 
labrum in repose (Crichton, 1957). Integripalpia possess reduced and membranous 
mandibles, and they are so small that they are not hidden under the labrum. In 
Integripalpia, only the Limnocentropodidae (Leptoceroidea) possesses relatively well-
developed and sclerotized, articulating, adult mandibles. Brevitentorian mandibles are 
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conspicuous, membranous, and relatively long outgrowths (Leptoceridae, Molannidae, 
and Odontoceridae). Plenitentoria demonstrate a tendency toward further mandible 
reduction. Mandibles are still noticeable in Phryganeidae (lobe-like), whereas they are 
mere swellings in Limnephiloidea. Among the latter they are represented by slight 
swellings in almost all families (Goeridae, Lepidostomatidae, and Brachycentridae) but 
almost absent in Limnephilidae. 
 To classify types of mandibles, Frania and Wiggin's (1997) transformation series 
was followed, but with additional observations according to their sclerotization: 
 Type DS. Mandibles sclerotized: 
 
  DS1. Mandibles large, partly hidden under labrum in repose (Fig. 98): 
e.g., Annulipalpia, unplaced families, Limnocentropodidae; 
 
  DS2. Mandibles slightly sclerotized, small, mostly or completely exposed  
   in repose: 
e.g., some Hydroptilidae; 
 
 Type US. Mandibles membranous: 
 
US1. Mandibles represented by noticeable lobes or finger-like  
processes (Fig. 99): 
e.g., Integripalpia, except Limnocentropodidae Phryganeidae, 
Leptoceridae; 
 
  US2. Mandibles represented by small swellings: 
e.g., Goeridae, Brachycentridae, Lepidostomatidae; 
 
  US3. Mandibles almost absent (Fig. 59, 101): 
e.g., Limnephilidae, Apataniidae, Rossianidae. 
 
Paralabral sclerites. There are paralabral sclerites (plb.sc) (Fig. 59) (= “anterior 
sclerites” of Crichton, 1957) on each side of the labrum, which are covered with setae 
that are as long as those on the basilabral swellings. All Limnephilidae possess them, 
  
109
however such sclerites are absent in other Trichoptera. Crichton (1957) recorded 
paralabral sclerites ("anterior sclerites") only in connection with the limnephilids (he 
studied 14 representatives of Limnephilini, Apatania muliebris McLachlan, and Drusus 
annulatus (Stephens), but did not discuss comparative development of these structures 
among genera. My investigations of these structure in Apataniidae (Apatania doehleri 
Schmid, Apatania praevolens Morse) showed that paralabral sclerites are absent in this 
family, each represented sometimes by a seta, "paralabral seta" (plb.se). Dave Ruiter 
(personal communication) studied these structures in some Apataniidae and Rossianidae 
(Rossiana montana Denning) and got similar results. In studied Dicosmoecinae, 
paralabral sclerites are weakly developed, each represented by a narrow setose plate, 
whereas all true Limnephilidae possess well-developed paralabral sclerites. Describing 
mandibles of Phryganeidae, Crichton (1957) noticed “a tiny sclerite [scl. in fig. 5] on the 
proboscis, behind the mandible, which bears a group of long slender setae, which project 
a little way beyond the tip of the mandible,” but he did not connect this sclerite with his 
“anterior sclerite” (= paralabral sclerite) he saw in limnephilids. Also Crichton noticed "a 
tiny sclerite bearing a bundle of long setae" immediately lateral to each mandible in 
Notidobia ciliaris (L.) (Crichton, 1957, fig, 35). These "tiny sclerites” of Phryganeidae, 
as well as those setae ("paralabral seta/setae") found in Rossianidae and Apataniidae, 
probably, are homologous. This finding is based on the following assumptions: (1) they 
share the same topography: the "tiny sclerites with setae" of Phryganeidae and Notidobia, 
as well as "paralabral setae of Apataniidae and Rossianidae," and the paralabral sclerites 
(= "anterior sclerites") of limnephilids are situated at the same places, on each side of the 
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labrum; (2) both sclerites and seta/setal areas, are setae-bearing structures. Thus, 
paralabral seta/setae of some plenitentorians, at least of Notidobia, may be prototypes of 
paralabral sclerites of limnephilids. Four states of development for this character are 
identified: 
Type PA. Paralabral sclerites absent (paralabral sclerite position membranous and 
without setae): 
 most Trichoptera; 
 
Type PP. Paralabral sclerite position imperceptibly sclerotized and with 
 seta/setae: 
 
PP1. One - two setae present on each paralabral sclerite:  
 e.g., Apataniidae; 
 
PP2. More than two setae present: 
 e.g., Phryganea, Notidobia ciliaris; 
 
 Type PD. Paralabral sclerites present and conspicuously sclerotized: 
 
PD1. Paralabral sclerites narrow, moderate in size (less than three times as 
wide as basilabrum length: 
 e.g., Dicosmoecinae (Fig. 68);  
 
PD2. Paralabral sclerites well-developed, large, more or less 
 quadrangular, setose plates (Figs. 59-60, 67): 
 e.g., Limnephilidae sensu stricto. 
 Phylogenetic conclusions.  
(1) Sclerotization of mandibles. Adults of basal Lepidoptera and Mecoptera, as well as 
Annulipalpian caddisflies possess sclerotized mandibles. Unplaced families of 
Trichoptera also have sclerotized mandibles (Rhyacophilidae, Glossosomatidae); in 
Hydroptilidae they are small and delicate (Crichton, 1957), because the body size is also 
very small, but they are also slightly sclerotized. Integripalpian mandibles (except 
Limnocentropodidae) are membranous. Thus, sclerotized mandibles are a plesiomorphic 
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condition. The linear transformation series is from (a) a strong sclerotized condition to (b) 
a moderately sclerotized condition and to (c) a membranous condition. Membranous 
mandibles are a synapomorphy for Integripalpia other than Limnocentropodidae. 
(2) Size of mandibles. Frania and Wiggins (1997) considered well-developed mandibles 
as certainly a plesiomorphic condition. In Lepidoptera, well-developed mandibles are 
present only in basal families, whereas they are vestigial in Glossata (Nielsen and 
Common, 1991). Therefore, the greatly reduced and unsclerotized mandibles in 
Integripalpia have to be considered apomorphic and a synapomorphy for this lineage of 
caddisflies. Their strong reduction to small lobes (Phryganeoidea) or to swellings in 
Plenitentoria is a synapomorphy for this lineage of Integripalpia. Almost complete 
absence of mandibles in Limnephilidae is a synapomorphy for this family. The linear 
transformation series is from DS to US3. 
(3) Paralabral sclerites. Well-developed or slightly sclerotized paralabral sclerites or 
paralabral setae were found exclusively in Plenitentoria, with the only exception in 
Notidobia ciliaris (Sericostomatidae, based on Crichton's, 1957, information). Probably 
paralabral setae or inconspicuously sclerotized tiny sclerites of phryganeids and 
Notidobia are homologous with fully developed paralabral sclerites of Limnephilidae. 
Therefore, (a) paralabral setae or inconspicuous paralabral sclerites are a synapomorphy 
of Integripalpia, not evident in most non-Limnephilidae, (b) the presence of obviously 
developed paralabral sclerites, conspicuously sclerotized and densely setose, is a 
synapomorphy for the Limnephilidae sensu lato (Dicosmoecinae + Limnephilidae sensu 
stricto) and (b) the large paralabral sclerites, which are almost the same size as the 
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basilabrum, are a synapomorphy for Limnephilidae sensu stricto. A linear transformation 
series is from PA to PD2. 
Proboscis. The ventrally protruding proboscis (pbs) (Fig. 65) is well developed in 
limnephilids and in all Plenitentoria, as was recorded above. Sometimes, in some 
Plenitentoria, such as Plectrotarsidae (Plectrotarsus) and Kokiriidae, it is especially long. 
The proboscis consists of the labrum, paralabral sclerites, haustellum, maxillae, labium, 
and hypopharynx, together modified to function as a "tongue" for imbibing liquids 
(Crichton, 1957) (Figs. 59, 72, 93). 
Maxilla. Each maxilla consists of the basal segments cardo (cd) (Fig. 64) and 
stipes (stp) (Fig. 64), more distal lacinia (la) (Figs. 59-60), and maxillary palp (mx.p) 
(Fig. 65). The cardo and the stipes are located very tightly against the ventrolateral parts 
of the head. The cardo possesses a small condyle which articulates in a depression on the 
ventral margin of the postgena; the cardo is widened distally, light in color, setose 
posteriorly and devoid of setae anteriorly. The stipes is broader than the cardo and is 
covered with long setae. Distally, the stipes is tapered into a slender sclerite which is 
closely associated with the proximal end of the basal haustellar sclerite (h.sc.l).  
Lacinia (la) (Figs.59-60). Each lacinia appears as a more or less oval, slightly 
sclerotized lobe from beneath each side of the labrum apex. It is covered with short and 
long setae. Sometimes among a lacinia’s setae may be found a group of darker and 
stouter setae; in light-colored species, such setae are inconspicuous because they (and 
also short setae) have the same color. For example, in Limnephilus rhombicus all setae 
are uniformly light in color, in L. nigripes (Zetterstedt) and in species of the L. 
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subcentralis Group, such setae are dark (Fig. 101). This character can be useful to 
distinguish this species group of Limnephilus from others. Lobes of the two laciniae 
converge toward each other and hide the end of the haustellum when it is retracted. 
Probably, the shape and size of the laciniae can be helpful for diagnostic purposes. 
Maxillary palps (mx.p) consist of three segments in the male (Fig. 65), and five in 
the female. They are densely covered with setae of two types: very short and relatively 
long setae (macrochaetae). Long setae on the posterior surface of the palps are 
perpendicular to the palp surface (at least in studied Limnephilus) (Fig. 65). The basal 
segment of a palp is half as long as the second; the third segment is subequal to the 
second. The basal maxillary palp segment of L. nigriceps and of species of the L. 
subcentralis Group possess a group of scattered black stout setae (similar with those on 
the lacinia) which are located on the inner surface of the segment. There is a sensory pit 
near the distal end of each of the second and the third segments in both male and female.  
 The number of maxillary palp segments is constant in Limnephilidae and in all 
Limnephiloidea - 3 in males and 5 in females (3/5 type) including Goera, which has very 
specialized palps held together vertically in front of the head capsule. In male Goera, the 
two basal segments are sclerotized, but the third segment is unsclerotized (Crichton, 
1957). Males of most of the closely related Phryganeoidea also possess 3-segmented 
palps, except Phryganeidae and Phryganopsychidae (in which males have four segments 
on each palp), and Oeconosidae (in which males have one segment on each palp), and 
some Lepidostomatidae (the number of male maxillary palp segments varies in this 
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family from one to three). Females of all outgroups in this study have five-segmented 
palps. 
 The terminal segment of the maxillary palp in both sexes of all Integripalpia is 
more or less smooth and inflexible at the surface (except some Leptoceridae have a 
terminal segment that is partly de-sclerotized and flexible).  
 Most Plenitentoria and other caddisflies possess maxillary palps oriented 
horizontally, but some of them, such as Lepidostomatidae, Brachycentridae, and 
Goeridae (except Architremma), have the apices of palps oriented vertically before the 
front. This characteristic is often connected with some specialization, such as the absence 
of ocelli and/or some modification of maxillary palp segments. The vertically oriented 
maxillary palps are also in some Brevitentoria (e.g., Sericostoma, Notidobia, 
Chathamiidae, Conoesucidae, Antipodoeciidae). 
Haustellum (h) (Figs. 59, 72). The haustellum is a tongue-like structure derived 
from the hypopharynx, maxillae, and labium; it can be completely retracted within the 
basal part of the proboscis and hidden behind the lacinial lobes, or exposed and visible as 
a membranous protrusion with longitudinal proximal ridges on the anterior surface.  
 The haustellum is divided into a basihaustellum (bh) and a distihaustellum (dh). 
In Integripalpia the upper surface of a haustellum has a system of parallel channels that 
extends from the basal sitophore nearly to the apex of the haustellum (Crichton, 1957, 
1992). The channels located in the area of the basihaustellum are more or less straight, 
and then, on the distihaustellum surface are branched and curved. These channels are 
partly covered with asymmetrical pectinate microtrichia. The number of basihaustellum 
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channels can vary among different caddisfly families and genera. In Phryganea 
bipunctata Retzius (then known as P. striata L.), Crichton (1957) recorded 25 main 
channels in the basihaustellum area which are divided into 78 at the apex of the 
distihaustellum; in Halesus digitatus (von Paula Schrank) 20 channels are on the 
basihaustellum (Crichton, 1992). In Limnephilus rhombicus there are about 20 
longitudinal channels which diverge in a fan-like fashion from the base and almost reach 
the haustellum apex. Crichton (1992) also observed that the number of channels is only 
slightly varied among the same species (for example, in Limnephilus flavicornis 
(Fabricius) from 14 to 16, in L. lunatus Curtis from 11 to 14). He also recorded that 
different species have differences in structure and number of branches of the pectinate 
hairs on the walls of these channels (Crichton, 1992). Channeled haustella were 
discovered by him in all families of British Trichoptera, except Philopotamidae, 
Psychomyiidae, Ecnomidae, Hydropsychidae and unplaced families (Crichton, 1957, 
1992). 
 From a ventral view the haustellum is definitely divided into basi- and 
distihaustellum. In the basihaustellum area there are 3 pairs of haustellar sclerites (h.sc.1, 
h.sc.2, h.sc.3). The haustellum is folded on the posterior side, forming haustellum lateral 
folds (hlf) and a central salivary valve which closes the orifice of the common salivary 
duct.  
Labium (lbm) is slightly sclerotized and can be visible posteriorly as a П-shape 
structure at the base of well-sclerotized labial palps (lbmp) (Fig. 65) and between the 
maxillary stipes. Three-segmented in males and females, labial palps are covered by two 
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types of setae: long and short. Long setae occur on the inner surfaces of palps and are 
directed perpendicularly to the segment surface, as on maxillary palps. The inner surfaces 
of the first and the second female labial palps have a pad of sensilla mesally. 
Adult feeding behavior and higher classification of Trichoptera. Mouthparts of 
caddisflies have been often described as vestigial or reduced (Deoras, 1944; Frings and 
Frings, 1949, and many others). These statements were connected with the assumption 
that caddisfly adults are aphagous. However, many trichopterologists have observed 
caddisflies of different families drinking water or feeding on nectar.  
 Crichton (1957, 1991, 1992) investigated 53 British species (which represented all 
suborders including unplaced families), and found that all of them have a more or less 
developed tongue-like haustellum and there are two structural types of the haustellum, 
here called Type HP (plesiomorphic haustellum) and Type HA (apomorphic haustellum).  
 He outlined peculiarities of these groups and emphasized that one group (Type 
HP) (all studied caddisflies, except Phryganeidae + Limnephilidae) possesses: (1) a short 
basihaustellum, (2) a short labrum, (3) a haustellum that does not extend far from the 
head capsule, (4) cardines and stipetes which are short sclerites with little movement, and 
are inseparable in Polycentropodidae, and (5) mandibles which are “not reduced to the 
same degree as in the Phryganeidae and Limnephilidae.” He also considered the 
haustellum in the Hydropsychidae, Psychomyiidae, Philopotamidae, Rhyacophilidae and 
Hydroptilidae as a more primitive condition “because their haustellum in the anterior 
surface appears granulose because it is covered with tubercles drawn into cuticular 
processes, but not arranged in lines, so that there is no system of channels.” 
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 In the other group [Phryganeidae + Limnephilidae (Type HA)], he emphasized 
such features as the “channeled” and “long” proboscis, which he considered advanced. 
Thus, based on structure of mouthparts Crichton distinguished Phryganeidae + 
Limnephilidae (Plenitentoria) from all other caddisflies. He referred to these others, with 
“not reduced mandibles,” as a group “with unchanneled” proboscis (Annulipalpia + 
unplaced families). He also described or illustrated (1957) that those which belong to 
Annulipalpia, Rhyacophilidae, Glossosomatidae, and Hydroptilidae, indicating that they 
possess: (1) relatively well-developed mandibles which are strongly or slightly 
sclerotized, (2) a labrum which is relatively short and not differentiated, (3) a basal part 
of the labrum broadly attached to the anterior edge of the frontoclypeus, (4) a haustellum 
that is weakly-developed and simply granulose. In those belonging to Integripalpia he 
emphasized: (1) relatively reduced mandibles which are represented by membranous 
lobes (Phryganeidae), or slight swellings (Apataniidae, Goeridae), or being vestigial 
(Limnephilidae); (2) a relatively long and well-developed labrum, and, (3) long 
channeled haustellum.  
 Thus, based on mouthparts, Crichton distinguished two main divisions among 
Trichoptera: (I) most Annulipalpia + unplaced families (non-channeled haustellum), and 
(II) Integripalpia and Polycentropodidae (channeled haustellum). Among the latter group 
he distinguished those, which possess (1) short labrum and unsclerotized but relatively 
developed mandibles (Brevitentoria), and those having (2) well developed labrum and 
poorly developed mandibles (Plenitentoria, or Phryganeidae + Limnephilidae). 
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 Based on Crichton's achievements and the observations of this study, it is possible 
to generalize data and distinguish several types of haustellum and mandible development: 
 Type HP. Haustellum unchanneled (proboscis short, mandibles developed and  
  sclerotized): 
e.g., unplaced families and Annulipalpia (except Polycentropodidae, 
which possess a short proboscis and slightly sclerotized, well-developed 
mandibles like other Annulipalpia). 
 
 Type HA. Haustellum channeled: 
  HA-B1. Proboscis short; mandibles developed and sclerotized: 
   e.g., Brevitentoria: Limnocentropodidae; 
  HA-B2. Proboscis short; mandibles slightly developed and  
   unsclerotized: 
   e.g., other Brevitentoria; Lepidostomatidae, Brachycentridae, 
   Apataniidae, Rossianidae; 
 
  HA-P. Proboscis long, mandibles reduced: 
   HA-P1. Mandibles membranous lobes: 
    e.g., Phryganeidae; 
   HA-P2. Mandibles not developed: 
    e.g., Limnephilidae. 
 It is interesting to note that almost all reports of nectar-feeding by caddisflies have 
concerned species of Integripalpia; Annulipalpia have never been recorded as nectar 
feeders. Even reports of water drinking generally pertain to Integripalpia, very rarely to 
Annulipalpia. Apparently, the haustellum HA-P type is more adapted to feeding and 
drinking. It is possible that efficient, nectar-feeding mouthparts evolved independently in 
Integripalpia and advanced Lepidoptera in association with another great evolutionary 
event - appearance of nectar-producing angiosperm plants. The co-evolution of nectar-
production and nectar-feeding in angiosperms and Lepidoptera has been studied 
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extensively. Similar studies concerning Trichoptera certainly would be at least as 
interesting. 
 
Phylogenetic conclusions.  
(1) Proboscis. The elongated mouthparts formed into a long proboscis are considered 
apomorphic, whereas short ones are a plesiomorphic condition. All Annulipalpia and 
unplaced families possess the short proboscis (a), Brevitentoria and a few Plenitentoria, 
e.g., Apataniidae, Rossianidae, Brachycentridae also have a relatively short proboscis; 
whereas Phryganopsychidae, Phryganeidae, and Limnephilidae have the elongated 
proboscis (b); and such Plenitentoria as Kokiriidae and, especially Plectrotarsidae, 
possess the remarkably long proboscis (c). The long proboscis is a synapomorphy for 
some lineages of Plenitentoria; the remarkably long proboscis is a synapomorphy for 
Kokiriidae and Plectrotarsidae. The linear transformation series is from (a) short 
proboscis, to (b) long proboscis, to (c) very long proboscis. 
(2) Lacinia. According to the above analysis, the small-sized lacinia is a plesiomorphic 
condition, whereas the elongated lacinia is apomorphic.  
(3) Number of maxillary palps. Lepidoptera and Mecoptera have five-segmented 
maxillary palps in both sexes. In Annulipalpia, unplaced families, and some 
Brevitentoria, the number of maxillary palps is also equal in the two sexes (Type 5/5). 
The 5/5 type is considered a plesiomorphic condition unequivocally by most 
trichopterologists (Frania and Wiggins, 1997). Reduction of maxillary segments in males 
is an apomorphy for Integripalpia, and a linear transformation series is from 5/5 to 3/5, 
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and 1/5. Presence of 6-segmented maxillary palps in both sexes in brevitentorian 
Calamoceratidae is an independent development of the ancestral condition and a 
synapomorphy for that family. 
(4) Surface of the terminal segment of the maxillary palp. The smooth and inflexible 
surface of the terminal maxillary palp segments is a clear plesiomorphic condition for 
caddisflies; such condition is also inherent in Lepidoptera and Mecoptera, whereas the 
annulate and flexible maxillary palp terminal segment is a derived character (Frania and 
Wiggins, 1997) and independent synapomorphies (homoplasies) for Annulipalpia and 
Leptoceridae. 
(5) Orientation of the maxillary palps. The ventrally or horizontally oriented maxillary 
palps in Integripalpia is a plesiomorphic condition, whereas the vertical orientation is 
apomorphic, usually accompanied (linked?) to other apomorphic conditions on the 
caddisfly head (e.g., absence ocelli, modification of mouthparts). 
(6) Haustellum. Following the opinions of Crichton (1957) and Frania and Wiggins 
(1997), the channeled haustellum with its walls covered with pectinate microtrichia is 
considered an apomorphic condition. This condition probably is a synapomorphy for 
Integripalpia. The number of haustellum channels may be useful at least for diagnostic 
purposes. 
 The linear of transformation series is from HP type to HA-B1 to HAB-2 to  
HA-P. 
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2.1.4.6. Tentorium 
 The tentorium (tnt) (Fig. 104-105) is an endoskeletal structure of the head capsule 
raised as invaginations of the lower edges of the epicranial walls and serving as a brace 
and site for the attachment of muscles. It consists of anterior (atnt.a) (Fig. 104-105) and 
posterior tentorial arms (ptnt.a) (Fig. 104-105), and a tentorial bridge (tnt.b) 
("corporotentorium") (Fig. 104-105), connecting the posterior arms. The tentorium 
surface possesses ridges bracing it with parts of the cranium, such as the frontoclypeus 
and genae, and around the eyes and antennae. These internal attachments are evident 
externally as grooves or ‘sutures’ and thus provide useful external anatomical landmarks 
(Lawrence et al., 1991); these structures serve as armature to strengthen the head capsule 
and support the cranial wall (Matsuda, 1965).  
 Anterior tentorial arms. The anterior arms (pretentorium) originate beneath 
external anterior tentorial pits (atnt.p) (Fig. 59, 68, 105) located in frontal longitudinal 
grooves (frontoclypeal sutures) outlining the sides of the frontoclypeus. Mesally each 
anterior arm often bears a plate-like projection, called a laminatentorium (lmtnt) (Fig. 
105). These laminae may be produced laterally or medially. If a lamina extends laterally 
it is an outer lateral lamina (ola) (Fig. 110B), if medially, an inner lateral lamina (ila) of 
an anterior arm. In Limnephilus (Fig. 104) and other limnephilids (Potamophylax, 
Archeophylax) (Fig. 110-113), the outer lateral lamina is developed better than in other 
Plenitentoria and other caddisflies, and inner lamina are not developed or are very weak. 
Among Plenitentoria, only Phryganeidae, Plectrotarsidae, Kokiriidae, and 
Dicosmoecinae possess anterior arms which are noticeably enlarged dorsally in front of 
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the base of the dorsal arm (in lateral view), whereas Limnephilinae, Goeridae, 
Lepidostomatidae, Brachycentridae and other Plenitentoria studied by Neboiss (1981) 
possess those anterior arms without such anterodorsal extensions. 
 Posterior tentorial arms (ptnt.a) (Fig. 104-105). The posterior tentorial arms 
(metatentorium) are fused with the cranium at each side of the cephalic foramen, where 
deep lateral invaginations of the cranium are formed and in the bottom of which posterior 
tentorial pits (ptent.p) are located (Fig. 66). The posterior arms are exceedingly short and 
robust in caddisflies; caudally the posterior arms are connected by the tentorial bridge. 
The tentorial bridge in limnephilids is an arch-like structure which is slightly depressed 
dorsoventrally; in the mid line of the arch a median groove is present. The bridge 
terminates on either end with tentorial bridge condyles (tnt.bc) (Fig. 105) which are 
sigmoid, apically divergent, and slightly enlarged; in Phryganeidae (Phryganea) they are 
regularly convergent mesad. Shapes of the condyles and ventrolateral postoccipital 
projections may be useful for diagnostic purpose. In some Plenitentoria, such as 
Plectrotarsidae and Kokiriidae, an anteromesal protuberance (amp) (Fig. 114) is located 
in the middle of the corporotentorium. Such a protuberance is also present in 
Rhyacophiloidea, Glossosoma, and some Brevitentoria; in Odontoceridae and 
Atriplectididae there are two such protuberances. 
 Dorsal tentorial arms. The slender dorsal tentorial arms (dtnt.a) (Fig. 104-105), 
arising halfway on the anterior arms, run vertically to their points of fusion with the head 
capsule at the midposterior parts of the antennal sclerites - the points of fusion are dorsal 
tentorial pits (dtnt.p) (Fig. 105). In some caddisflies possessing an incomplete tentorium 
  
123
(Annulipalpia, unplaced families, some Brevitentoria), and in some, non-limnephiloid 
Plenitentoria, such as Kokiriidae, a dorsal outgrowth of the anterior arm, or vestiges of 
dorsal tentorial arms (dav),  can be found on each anterior arm (Fig. 115-118). The dorsal 
outgrowths are probably rudiments of completely developed dorsal arms, which appeared 
as an evolutionary innovation in more advanced Plenitentoria. 
Such dorsal outgrowths are usually located mesally on the anterior arms, but in 
Leptoceroidea they are shifted much closer to the corporotentorium. These dorsal 
outgrowths, if present, are short and sharpened apically, short and obtuse 
(Glossosomatidae, Hydropsychidae), or more or less long, sharpened projections 
(Hydrobiosidae, Kokiriidae, Leptoceridae), at least in caddisflies illustrated by Neboiss 
(1991). Only Phryganopsychidae (Gall, 1994) possess such outgrowths which are not 
noticeably tapered apically but are elevations with wide bases and smoothly rounded 
dorsally (Fig. 106). 
 The dorsal arms of all Plenitentoria (Neboiss, 1991) except Limnephilinae and 
studied Limnephilus are noticeably curved sublaterally from their base to the vertex, 
whereas in Limnephilidae (Archeophylax, Potamophylax, and Limnephilus) (Fig. 104, 
110, 113) they are slightly divergent (in dorsal view). 
 In non-glossatan moths the dorsal tentorial arms are short processes, or little 
produced ridges, however in all super-families of homoneurous Glossata their apices are 
firmly united with the head capsule. A virtually complete reduction of the dorsal arms has 
been recorded in some Hepialoidea-Palaeosetidae, but in higher Ditrysia such as some 
hesperiid and papilionid butterflies are prominent (Ehrilch, 1958, 1960; Kristensen & 
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Nielsen, 1994; Kristensen 1999). As is seemed in Trichoptera the same situation has a 
place in Lepidoptera: the basal families possess undeveloped dorsal arms, whereas higher 
taxa have more developed dorsal arms.   
 Internal septae. Internally, above and below the point where the anterior arms 
attach to the cranium, the frontoclypeal septa (fr.sep) (Fig. 116A) originate. Externally 
the septa are represented by frontoclypeal sutures which are divided dorsally and 
ventrally into fronto- and clypogenal branches, respectively, by the openings of the 
anterior tentorial pits. This internal ridge (septum or carina) is usually reduced externally 
in Plenitentoria to a shallow groove and inner septa are not developed (Fig. 105). As 
noted above, in some families, such as Apataniidae, the vestige of the septum is visible as 
an external dark line. Among Brevitentoria two conditions of frontoclypeal septa can be 
found: (1) conspicuously developed septa [usually Brevitentoria having a relatively large 
body size or long antennae (see illustrations by Neboiss, 1991)] or (2) reduced or weakly 
developed septa. In Annulipalpia and other non-Integripalpia (possessing incomplete 
tentorium) the septa are also developed, especially in large-sized or long-antennal 
representatives. Analyzing Neboiss's (1992) illustrations of Trichoptera tentoria (lateral 
view) we can see that in almost all representatives of Annulipalpia (except comparatively 
small Paduniella and Neureclipsis) and some Integripalpia, such as Plenitentoria, such 
septa are present and well-developed. 
Anterior pits and their location. Anterior tentorial pits may be located relatively far from 
the clypolabral edge (Annulipalpia, unplaced families, Plenitentoria) or much closer to 
the clypolabral edge (Brevitentoria). Disposition of anterior pits depends on the 
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development and arrangement of other internal tentorial structures reinforcing the 
cranium and providing muscle attachment. Four conditions of anterior pits arrangements 
can be distinguished: 
Type A. Antennifer attached at apex of frontoclypeal septa and dorsal arms not 
developed. In this case anterior arms (and consequently, pits) are located 
closer to the antennifer and, together with septa, form strong anchors for 
antennal muscle attachment. As a result, anterior pits are almost in the 
middle of the frontogenal sutures; and clypogenal sutures are long:  
e.g., Annulipalpia and unplaced families; 
 
Type B. Antennifer attached to circumocular sclerite and dorsal arms not 
complete: 
 
B1. Dorsal projection of anterior arms weakly developed, short; bases of 
dorsal arms located almost in middle of anterior arms. In this case, 
the antennal muscles are attached to anterior arms and these arms 
(and corresponding anterior pits) are closer to the clypolabral edge 
forming, together a more strengthened structure for muscle 
attachment. As a result, anterior pits are located closer to the 
clypolabral edge and clypolabral sutures are relatively short: 
   e.g., many Brevitentoria, except Leptoceridae (at least those  
  recorded by Neboiss, 1991); 
 
B2. Dorsal projections of anterior arms developed but not complete; bases 
of dorsal arms located closer to tentorial bridge. Such a condition 
was recorded for Leptoceridae only (see Neboiss, 1991 
illustrations). In this case, dorsal projections originate much closer 
to the tentorial bridge than in other caddisflies. Antennal muscles 
probably are attached to these incomplete dorsal projections. The 
proximity to the tentorial bridge may help assure a stable origin for 
muscle attachments. Apical parts of the anterior arms are close to 
the antennifers which connect with the circumocular sclerites, 
collectively perhaps providing good stability for additional muscle 
attachments. As a result, anterior pits are located far from the 
clypolabral edge, further than in other Brevitentoria; clypogenal 
sutures are relatively well-developed: 
e.g., Leptoceridae only. 
 
Type C. Antennifer attached at circumocular sclerite and dorsal arms complete.  
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This is the plenitentorian condition described by Crichton (1957) for 
Phryganeidae. There are two pairs of antennal muscles, two levitator and 
two depressor muscles, and they are attached as follows: 
 
C1. The main levitator muscles # 4 are attached to the laminae of 
the anterior arms, and the other levitator muscles # 3 are attached 
to the dorsal tentorial arms; 
 
C2. The main depressor muscles # 5 are attached to the lateral 
laminae of the anterior arms, and the smaller depressors # 6 arise 
from the medial surfaces of the anterior arms. 
 
In this case, the apical parts of the anterior arms are placed high, closer to 
the antennifers and far from the clypolabral edge. As a result, anterior pits 
are located almost in the middle of the frontoclypeal suture; clypolabral 
sutures are developed: 
all Plenitentoria. 
 
 Thus, there are four conditions, each of which is a result of reorganization of the 
internal skeleton and the associated muscle attachments. Each of these conditions is a 
characteristic for a main lineage of caddisflies: A – for Annulipalpia and unplaced 
families; B1 – for Brevitentoria; B2 – for Leptoceridae; and B3 – for Plenitentoria. 
Careful comparative investigation of the antennal and mouthpart muscle attachments 
contributes to understanding the phylogeny of the order. 
 
Phylogenetic conclusions 
(1) Incomplete and complete tentorium. In lower insect orders the tentorium is composed 
of two pairs of arms: anterior and posterior. The dorsal arms appear as outgrowths of the 
anterior tentorial arms and, together with anterior parts of anterior arms serve as the place 
of attachment of antennal muscles (Matsuda, 1965; Crichton, 1957). In Trichoptera only 
Plenitentoria (with few exceptions, such as Phryganopsychidae and Kokiriidae), possess 
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the completely developed dorsal arms of the tentorium (Neboiss, 1992). This condition 
was considered plesiomorphic for Trichoptera by some authors (Ross, 1967; Weaver, 
1983, 1984) and apomorphic by others (Frania and Wiggins, 1997), with spirited debate. 
According to Weaver (1983, 1984), the reduction of the dorsal tentorial arms occurred 
differently in the Integripalpia - Brevitentoria and Annulipalpia and was a matter of 
simple atrophy, starting at the bases of the antennae. Ross et al. (1985) considered the 
dorsal arms in insects as homoplasious secondary phenomena in different orders because 
there are not large enough and are attached inconsistently dorsally, usually somewhere 
near the antennal base.  
 Considering all the above discussions on the different arrangements of antennifers 
in different suborders and the shift of frontogenal sutures mesad in Integripalpia, and 
related synapomorphies in Plenitentoria such as (a) complete dorsal arms in Plenitentoria, 
(b) a generally large proboscis, and (c) thick antennae with greater mass, I conclude that 
development of dorsal arms is a secondary phenomena that may be associated with a 
generally larger body and perhaps with stronger flight capacity. Among Trichoptera, the 
largest representatives and the best fliers are in Integripalpia, especially in Phryganeidae 
and Limnephilidae. Based on these conclusions, the hypothesis that the complete 
tentorium with developed dorsal tentorium arms is an apomorphic condition and a 
synapomorphy for Plenitentoria seems reasonable. A linear transformation series for 
caddisflies is dorsal tentorial arms ranging from incomplete (plesiomorphic) to complete 
(apomorphic condition). 
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(2) Laminae. Development of the outer lateral laminae in Limnephilidae I consider as an 
apomorphic condition, because other caddisflies (see illustrations of Neboiss, 1991), 
except the outgroup Phryganeidae (Crichton, 1957), have no outer (lateral) laminae.  
(3) Frontogenal septa (carinae). Well-developed frontogenal carinae are a plesiomorphic 
condition, because all caddisflies have developed septa, including outgroup families (e.g., 
Apataniidae, Goeridae), whereas in Limnephilidae the frontogenal septa are reduced 
externally to shallow grooves. In studied Lepidoptera (at least in Glossata), the 
frontogenal septa are very well-developed. Therefore, poorly developed septa can be 
considered a synapomorphy for most Limnephilidae. 
(4) Anterior tentorial pits. In Integripalpia the location of anterior tentorial pits closer to 
the anterior edge of the cranium is considered plesiomorphic, whereas their location close 
to the antennae is an apomorphic condition. A linear transformation series is from B2 to 
B3. 
 
2.1.5. Cervix and cervical sclerites 
Between the head and the thorax is a narrowed membranous region of the trunk, 
the neck or cervix, with some sclerites (Fig. 119-127). The neck and its sclerites 
morphologically represent the intermediate structures between head and thorax, because 
it includes parts of both the labial and the prothoracic segments (Snodgrass, 1935). 
Morphologically the insect cervix appears to belong mostly to the prothorax, though 
evidence from embryology and innervation suggests the presence of a labial segment 
component in at least the dorsal region (Bitsch, 1971; Kristensen, 1999).  
  
129
In caddisflies the cervix is usually concealed dorsally by the anterior part of the 
prothorax. Ventrolaterally it bears two pairs of sclerites. These sclerites serve as places 
for attachment of muscles which arise both from the back of the head and from the 
prothorax. Therefore, they constitute parts of a protractor and retractor apparatus of the 
head. The first pair of sclerites, lateral cervical sclerites (lc.sc) (Figs. 119-127), (or 
laterocervicalia), are considered cervical. The second pair of sclerites, anterior sternal 
sclerites (as.sc or ASS) is derivatives of the sternum, but in most Integripalpia and in 
unplaced families they have lost their connection with the basisternum, separated from it 
by membrane; sometimes they are not obvious, especially distally, because of very weak 
sclerotization. Since they are closely connected with the lateral cervical sclerites, forming 
a characteristic “collar-and-tie” structure (Fig. 119), they are described here together with 
lateral cervical sclerites in the part devoted to the cervix.  
 Among Plenitentoria, and in all Trichoptera, the shapes of these two pairs of 
sclerites and their parts are variable and may be useful for diagnosis of genera and higher 
taxa and for phylogenetic purposes. The region of the ventral prothoracic and cervical 
structures in Lepidoptera is well-illustrated by Kristensen (1999). 
 Lateral cervical sclerites (or, laterocervicalia) (lc.sc) (Fig. 119-123). The lateral 
sclerites were associated by Tindall (1965) and Matsuda (1970) with pre-episternum and 
were named the “pre-episternal sclerites” (by the former author) and the “lateral cervical 
sclerites, or preepisternal sclerites” (by the latter). Matsuda's positional term – the lateral 
cervical sclerites - is preferred in this work. The shape of the lateral cervical sclerites and 
its position are very similar to those of the lepidopterans Micropteryx (Micropterigidae), 
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Eriocrania (Eriocraniidae), and Gorgopis (Hepialidae) (Kristensen, 1999; Matsuda, 
1970). The lateral cervical sclerites of Trichoptera are also large and embrace the neck 
subdorsally, laterally, and subventrally. The posterolateral part of each lateral cervical 
sclerite (plcv) (Fig. 122) is extended caudad and forms a wide and oval “apex of a collar” 
which approaches the anterior margin of its anepisternum, whereas anterodorsal and 
posteroventral parts protrude dorsally and ventrally as tapering processes. The dorsal 
process of the lateral cervical sclerite (dplc) (Figs. 119-120) articulates with the occipital 
condyle dorsally, which is connected to it by a postoccipital ridge. The ventral process of 
the lateral cervical sclerite (vplc) (Figs. 119-120) (= posteroventral angle of the lateral 
cervical sclerite, of Matsuda, 1970) reaches the anterior part of the sternum ventrally. 
Ventral apex of laterocervicalia.  The apex of the ventral process can be very long 
and acute as in Phryganeidae, most Annulipalpia and unplaced families. In Limnephilidae 
it is shorter and relatively obtuse. In Lepidoptera, the ventral apices of the laterocervicalia 
are often obtuse (Micropterigidae, Eriocraniidae), short and acute (Incurvariidae), or even 
round (Hepialidae). 
Lateral cervical sclerite suture (laterocervical suture). Each lateral cervical 
sclerite often possesses a noticeable lateral cervical sclerite suture (lc.s) (Figs. 119, 123-
124, 127) which is visible on the sternite surface as a thick, dark stripe. The position and 
development of this suture are variable. Sometimes it lies along (or near) the inner edge 
of the sclerite, sometimes more or less medially (Glossosoma, Diplectrona), or distally 
(Dolophilodes), or along the outer edge of the lateral sclerite. In Limnephilus, for 
example, it is located closer to the distal margin of the sclerite, in Goera it is very well-
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developed and is situated medially.  In studied Rhyacophila and Hydropsyche the suture 
is not obvious (or may coincide with its margin). The lateral sclerite suture can be 
completely or partially developed; in primitive Lepidoptera the laterocervical suture is 
moderately developed: 
Type A. Completely developed laterocervical suture: suture reaching ventral  
 margin of lateral cervical sclerite; 
 
Type B. Partially developed laterocervical suture: 
 
BL. Suture developed along more than half of lateral cervical sclerite; 
 
BM. Suture developed across half of lateral cervical sclerite; 
 
BS.  Suture developed on less than half of width of lateral cervical sclerite; 
 
Type C. Suture is not obvious (because it is shifted to the sclerite edge). 
 
 Although this character has not been studied in Trichoptera and Lepidoptera 
previously, it might provide useful information, at least for diagnostic purposes.  
 Anterior sternal sclerites (as.sc or ASS) and anterior part of prosternum (app or 
APP). Anterior sternal sclerites are located ventromedially. They are generally smaller 
then lateral cervical sclerites, located close together, and posterior of the ventral 
processes of the lateral sclerites. In Plenitentoria they are almost fused medially forming 
an elliptic longitudinal plate, or "tie" (Fig. 119-127). 
Tindall (1965), describing the functional morphology of the thorax of 
Limnephilus marmoratus Curtis, interpreted the second separated pair of cervical sclerites 
as anterior parts of the pronotal sternum (or prosternum) (APP) and named them 
anterior sternal sclerites (as.sc). Matsuda (1970) illustrated the phryganeid Neuronia and 
the lepidopterans Micropteryx and Hepialus and named the same part of the sternum just 
  
132
“a sternum” without details. Difficulties in interpretation of these structures results from a 
comparison of Tindall’s Limnephilus and Matsuda’s Neuronia descriptions of this body 
region relative to other Plenitentoria and other Trichoptera. The problem arises in some 
essential differences in this structure existing in (a) Phryganeidae and some Annulipalpia 
(such as Hydropsychidae) on one hand, and (b) in most Integripalpia, unplaced families, 
and some Annulipalpia on the other. The former group often has no obvious separation 
between anterior sternal sclerites and the anterior part of the prosternum – no boundary is 
evident between these structures because of the presence of conspicuous intervening 
sclerotization between the app and the as.sc, causing them to look fused as a single, solid 
plate; however, some Annulipalpia, such as Stenopsyche and Parapsyche possess the 
normal interruption between the as.sc and the app, or the intervening sclerotization in this 
region is very slight, imperceptible. Other caddisflies possesses the obvious membranous 
separation between the as.sc and the app. Sometimes this gap is narrow and the adjacent 
parts of the as.sc and the app are well-sclerotized; sometimes sclerotization in this area is 
very weak, and the as.sc is weakly sclerotized, and the gap between these structures looks 
like a wide membranous area.  
In Lepidoptera, the as.sc are absent (as well-formed sclerites separated from app 
and laterocervical sclerites), at least these structures and condition were not found in 
studied micropterigid Epimartyria auricrinella (Walsingham) (Micropterigidae) and in 
available literature (Snodgrass, 1935; Matsuda, 1970; Kristensen, 1999). Probably, 
presence of the distinct as.sc in Trichoptera is a synapomorphy. In Lepidoptera, the shape 
of the app may vary and can be (a) a sclerite which does not extended anteriorly (e.g., 
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Micropterigidae as in Fig. 125, Eriocraniidae); (b) slightly protruded anteriorly (e.g., 
Incurvariidae); or (c) extended anteriorly as a long, narrow plate, almost reaching the 
ventral apices of the laterocervicalia (e.g., Hepialidae).    
Thus, in Amphiesmenoptera there are three principle types of ventral cervical 
sclerotization: as.sc not developed; as.sc and app almost fused, and as.sc and app 
noticeably divided:  
Type P. as.sc absent (at least as not independent from laterocervicalia or app)  
e.g., Lepidoptera; 
 
Type A. as.sc present and well-separated from laterocervicalia: 
 
 AF. as.sc and app apparently fused (without gap between posterior 
 margin of as.sc and anterior margin of app): 
e.g., some Phryganeidae, some Hydropsychidae (e.g., 
Hydropsyche, Diplectrona) (Fig. 126); 
 
 AS. as.sc and app noticeably separated: 
 
AS1. as.sc and app separated by suture or by contraction: 
 
 AS1-s. as.sc and app separated by very narrow suture: 
e.g., Phryganopsychidae; 
 
    AS1-c. as.sc and app separated by contraction: 
     e.g., Phryganeidae (e.g., Semblis); 
 
   AS2. as.sc and app separated by relatively narrow membrane: 
 
    AS2-o. Anterior margin of as.sc oval: 
e.g., Philopotamidae (Dolophilodes) (Fig. 123), 
Stenopsychidae (Stenopsyche) (Fig. 120); 
 
AS2-b. Anterior margin of as.sc bilobed: 
 e.g., Limnephilidae (Fig. 122); 
 
AS3. as.sc and app separated by wide membrane or  
as.sc weakly sclerotized, or as.sc not sclerotized: 
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AS3-o. Anterior margin of as.sc oval and not obviously 
setose: 
e.g., some Polycentropodidae (Fig. 121); 
 
AS3-b. Anterior margin of as.sc bilobed and  
obviously setose: 
e.g., Rhyacophilidae, Glossosomatidae (Figs.  
124, 127). 
 
Among Plenitentoria the shape of the anterior sternal plate varies from a very 
long, narrow and rectangular “tie-like” structure (Phryganeidae and Dicosmoecinae s.str.) 
to a shorter petal-like plate in true Limnephilidae. In Brevitentoria the anterior sternal 
sclerites are often weakly-sclerotized, especially distally; also observed in Polycentropus, 
Rhyacophila, and Glossosoma (Figs. 124, 127). 
Basal and distal portions of anterior sternal sclerites. In the anterior sternal 
 sclerites, basal and distal portions are distinguished. The basal parts of the anterior 
sternal sclerites (baa) (Fig. 122) are slightly swollen and with or without a median 
longitudinal depression (mdas) (Fig. 122). The anterior edge of the basal part may be 
arched if the median longitudinal depression is absent or bilobed if that depression is 
present. The anterior edge of the anterior sternal sclerite is oval in Dicosmoecinae, 
Apataniidae, Phryganopsychidae, Phryganeidae, whereas it is obviously bilobed in 
Limnephilidae, Goeridae, Uenoidae, and in many Brevitentoria. In studied Annulipalpia 
(Hydropsyche, Dolophilodes, Polycentropus) the anterior edge of the sclerite is oval, 
whereas in Rhyacophila and Glossosoma it is bilobed (Figs. 124, 127). The pair of 
swellings of the basal of the anterior sternal sclerites in Integripalpia is covered by short, 
thin setae and consequently looks like a pair of warts, but more precisely they should be 
considered anterior sternal setal areas (as.sa) (Fig. 122, 124). Setae are not visible in 
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some Annulipalpia and Rhyacophila or are conspicuous in Glossosoma and in many 
Integripalpia. 
 The distal part of anterior sternal sclerites (das) (Fig. 122) is slightly invaginated 
anteriorly and more or less flat posteriorly. Its shape may be (a) triangular, (b) petal-like 
or (c) narrowly rectangular and bowtie-like. In Limnephilidae s.str, Apataniidae, and 
Dicosmoecinae, this distal part is well-sclerotized, relatively long and almost reaches the 
anterior part of the prosternum (app) ( prothoracic basisternal sclerite) (Fig. 119), 
although not touching it; the same condition is in Stenopsychidae (Stenopsyche) and 
Philopotamidae (Dolophilodes), however the as.sc is differently shaped in those taxa 
(Figs. 120, 123). In Phryganeidae and Phryganopsychidae it obviously touches the 
prothoracic basisternal sclerite. In studied Annulipalpia which possess a well-developed 
as.sc (e.g., Hydropsychidae) the distal posterior part is completely united with the 
basisternum, very similar to the condition found in the illustration by Snodgrass (1935) 
for Diptera (Calliphora). In some Plenitentoria and Brevitentoria the distal part of the 
anterior sternal sclerite is shorter, sometimes very short, or poorly sclerotized and almost 
invisible, as, for example in studied Polycentropus, Glossosoma, and Rhyacophila, where 
it is so poorly sclerotized that it looks absent (Figs. 121, 124, 127).  
 Cervical warts (cv.w) (Figs. 119-120) are setiferous warts located dorsally from 
the narrowed, anterior part of the lateral cervical sclerite. Matsuda (1970, fig. 141) 
interpreted them as “lateral cervical sclerites” as well as the neighboring sclerotized 
lateral cervical sclerites which form collar-like structures around the neck. He did not 
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give an explanation for the origin of these structures or for his reasons for equating them 
with lateral cervical sclerites.  
   
Phylogenetic conclusions:  
(1) Shape of apices of ventral laterocervicalia. The relatively short and slightly acute 
apices (Type A) of the ventral processes of the laterocervicalia are considered 
plesiomorphic, because this condition occurs in Lepidoptera, some Annulipalpia, and 
Integripalpia. Strongly acute and long (Type B1) apices are considered apomorphic, as 
well as widely-rounded (in some Lepidoptera) (Type B2). A two linear transformation 
series are:  
1. From Type A to Type B1; 
2. From Type A to Type B2. 
 (2) Laterocervical suture.  The developed laterocervical suture, in general, is a 
plesiomorphic condition found in Lepidoptera. The disappearance the laterocervical 
suture in some Rhyacophilidae may have been caused by its shifting to the sclerite edge 
and, if so, such condition is also plesiomorphic (i.e., the suture is still present and fully 
developed).  The partial reduction of the suture is considered apomorphic, such that the 
incomplete suture of the lateral cervical sclerites in limnephilids is an apomorphic 
condition. A linear transformation series is: from Type A to Type B.  Another is from 
Type BL to Type BM to Type BS. Type A and Type C are both considered 
plesiomorphic. 
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(3) Anterior sternal sclerites. It is difficult to judge which condition is apomorphic, an 
undivided sternum or sterna which are divided into a basisternum and anterior sternal 
sclerites. The former state can be found in many Annulipalpia (e.g., Hydropsychidae), 
Phryganeidae, Phryganopsychidae, Lepidoptera, and the latter in some Annulipalpia (e.g. 
Polycentropodidae, Philopotamidae), many Integripalpia, unplaced families, 
Brevitentoria, and some Diptera (e.g., Calliphora). So, this question I leave open for now. 
(4) Shape of the anterior edge of the anterior sternal sclerites. The bilobed shape of the 
anterior edge of the anterior sternal sclerites is probably apomorphic in Limnephiloidea, 
because this state is found in most Plenitentoria and Brevitentoria. And vice versa, the 
oval shape which commonly is present in studied Annulipalpia, and in plenitentorian 
Phryganeidae, Dicosmoecinae, Apataniidae, and Rossianidae, which are considered more 
primitive relative to Limnephilidae, is probably plesiomorphic. However, this newly 
investigated character should be studied carefully in Trichoptera and related orders before 
a conclusion can be made with confidence. 
 
2.1.6. Thorax 
 The thorax (the second tagma of the insect body) is highly specialized for 
locomotion and possesses three pairs of legs and two pairs of wings. In limnephilids, 
wings usually are well developed and cover the metathorax and abdomen dorsally, 
although in some species they can be slightly to greatly shortened. The thorax itself 
consists of three body segments: prothorax, mesothorax, and metathorax. A relatively 
narrow, medially elevated prothorax (pr) (Fig. 129) is connected anteriorly with the head 
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by a membranous neck and cervical sclerites. It possesses the forelegs, which are usually 
noticeably shorter than others. The largest segment of the body, the mesothorax (mst) 
(Fig. 129), is extensively sclerotized and functionally equipped with the forewings and 
the mid legs. The shorter and narrower metathorax (mtt) (Fig. 129) is connected with the 
first abdominal segment and supports the hind wings and hind legs.  Because of having 
wings, the two latter segments often are named collectively the pterothorax (with a dorsal 
alinotum). 
 
2.1.6.1. Prothorax 
The prothorax of limnephilids is shorter and narrower than the head or other thoracic 
segments, wider than long. Dorsally it is represented by a short and narrow pronotum 
(pn) (Fig. 133) having several pairs of warts. Laterally it consists of a pair of pleura. Each 
propleuron has a sclerotized pleurite, which possesses a longitudinal pleural ridge (pl.r) 
(Fig. 133) and is composed of a small episternum (eps) (Fig. 133) anteriorly, and an 
epimeron (epm) (Fig. 133) dorsoposteriorly. The episternum anteriorly possesses a small 
patch of setae, the pronotal pleural warts (prple.w) (= episternal warts, eps.w). Ventrally 
the prothorax is covered by the narrow, anteriorly protruding prothoracic basisternal 
sclerite, lying between the closely apposed coxae, which are invaginated to form a 
narrow internal ridge (Fig. 134). Posteriorly, the medial sternal ridge bears a lateral 
hollow apophysis, the furca (fu), which is united laterally with the posterior end of the 
sclerotized epimeral area; the external shape of the furca and furcal pits vary among 
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higher taxa and are more or less uniform at the generic level. The prothoracic spina is 
present, and in Limnephilus it is long and projects into the mesothorax (Matsuda, 1970).  
 Pre-pronotum. The anterior part before the pronotum sometimes is recognized as 
a pre-pronotum (prp) (Morse and Holzenthal, 1987), and it precedes the pronotum 
anteriorly. It is a slightly sclerotized semi-membranous wall of pronotal fold which in 
some Limnephiloidea (Lepania, Limnephilidae sensu stricto) possesses pre-pronotal 
setal areas (prp.sa).  In Limnephilidae sensu stricto and other Limnephiloidea these areas 
usually are weakly developed and possess very short, light, and inconspicuous setae; 
rarely, in some Dicosmoecinae and other Limnephiloidea such setae are relatively thick 
and long with their bases surrounded by thick brown circles of cuticle (e.g., 
Eocosmoecus, Lepania). Pre-pronotal setal areas probably are homologous to pre-
pronotal sclerites described by Morse and Holzenthal (1987) for Triplectides 
(Leptoceridae). 
 Pronotum (pn) (Figs. 129, 133, 135-140). The pronotum is represented by a 
heavily sclerotized plate divided mesally by a medial pronotal suture (pr.s) (Fig. 132); 
sometimes the suture is indistinct and represented by a distinct depression or groove, 
pronotal medial groove (pr.g) (Fig. 129). The pronotum in general possesses two pairs of 
warts: medial pronotal warts (prm.w) (Figs. 75b, 129-131, 136) and lateral pronotal 
warts (prl.w) (Figs. 130, 133, 136). The latter warts sometimes are well- or weakly 
developed, or are represented by setal areas (with numerous or few setae), or setae are 
absent. The lateral part of the pronotum is hidden under the mesothorax and is almost 
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devoid of setae except for the lateral edges of the notum where the postpronotal setae 
(ppr.sa) may be found. 
 Median pronotal suture (pr.s) (Figs. 129, 132). In a majority of Plenitentoria, the 
median pronotal suture is reduced and represented by a more or less deep or shallow 
depression, or groove (pr.g) (Figs. 129, 131, 40). In some Integripalpia 
(Lepidostomatidae, Sericostomatidae, Plectrotarsidae) and in some genera of 
Dicosmoecinae are found an incompletely (e.g., Dicosmoecus) or a completely (e.g., 
Eocosmoecus, Nothopsyche, Phryganopsyche) developed pronotal suture. Among 
Annulipalpia, the completely developed suture is more often occurring, as well as a 
partially developed suture (e.g., Chimarra, Dolophilodes, Ecnomus, Stenopsyche, 
Diplectrona, Macrostemum, and Cheumatopsyche). Among studied unplaced families, an 
incomplete pronotal suture is found in Hydroptilidae (Oxyethira). 
 There are 3 types of median longitudinal pronotal suture development: 
 Type A. Median pronotal suture completely developed 
  e.g., most Annulipalpia, most unplaced families, Apataniidae, 
  Phryganeidae; 
 
 Type B. Median pronotal suture reduced: 
 
  B1. Suture partially reduced: 
e.g., some Dicosmoecinae; 
 
  B2. Suture completely absent: 
e.g., most Limnephilidae, some Annulipalpia, and a few unplaced 
families. 
   
Median pronotal warts. Median pronotal warts are located submedially on the 
pronotum (Figs. 129-131); they are always present and can be round (Fig. 138), oval (Fig. 
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140), almost quadrangular (Fig. 135E), or narrowly extended transversally (Fig. 136). 
They may be small and occupy a small part of the notum (Fig. 136), or they are very 
large, as in Limnephilus, and cover practically all the exposed middorsal surface of the 
pronotum (Figs. 129, 132). Lateral warts/areas can be relatively larger or smaller. Median 
warts in limnephilids and other caddisflies are always discrete and often well-separated. 
Sometimes they are located far from each other or they can be so close that they touch 
each other (as in some Limnephilus) or even almost fused along the median line (Fig. 
132). In Apatania, many Dicosmoecinae, Drusinae, and Pseudostenophylacinae median 
warts are extended and relatively narrow and close to each other. In Allomyia, 
Moropsyche, and Pedomoecus they are small, oval and well-separated. In Nothopsyche 
and Phryganopsychidae median warts are tightly fused along the middorsal line. In 
Phryganeidae they are large, rectangular and slightly separated.  
Lateral pronotal setal warts/areas (prl.w) (Figs. 130, 136). Lateral pronotal warts 
in Limnephilidae are rarely present as obviously discrete warts, but more often as setal 
areas with poor setation; very often setae are completely absent. In Limnephilidae, as in 
many other caddisflies, the lateral pronotal warts/setal areas are smaller than median 
pronotal warts (prm.w) (Figs. 75B, 130, 136), or the same size. However, in some 
representatives of brevitentorian families (e.g., Molannodes), especially in the Australian 
fauna, well-developed lateral pronotal warts/setal areas are larger than the median warts.   
In comparison with other Trichoptera, the absence of lateral setal areas or very 
weak lateral setation more often occur in Hydropsychoidea and Brevitentoria, whereas in 
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most Ecnomidae, Polycentropodidae, Psychomyiidae, and unplaced families, lateral 
setation is moderate or abundant.  
Posterolateral setal areas (ppr.sa). Posterolateral setal areas are located in the 
posterolateral parts of the pronotum and are often partly hidden under the mesothorax. 
These areas have been described only once in trichopterological literature, where this 
area was demonstrated only with a picture (of the leptocerid genus Notoperata), but was 
not termed and discussed in the text (Morse and Holzenthal, 1987). A pronotal 
posterolateral setal area or its vestiges can be found in many genera of caddisflies. 
Usually it is represented as a group of short, inconspicuous setae and rarely by setae with 
a well-defined location.  These areas may be: (1) weakly developed, covered with light, 
short and imperceptible setae with color and texture of cuticle not strongly differing from 
surrounding cuticle or (2) well-developed and covered with long and thick setae with 
bases outlined by dark circles of hardened cuticle. The latter setal areas differ 
conspicuously from adjacent cuticle and in general look like discrete warts 
(Eocosmoecus, Dicosmoecus, Austrocosmoecus, Platycosmoecus). Nevertheless these 
areas are not outlined by a groove or wart boundary and therefore cannot be considered 
as discrete warts.   
 
Phylogenetic conclusions: 
(1) Pre-pronotal setal areas are not developed in limnephilids as in many other 
Limnephiloidea; however presence of such setae in Brevitentoria can be evidence of 
plesiomorphy. The character is not well-investigated in caddisflies.  
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(2) Median pronotal suture. A completely developed median pronotal suture is 
considered plesiomorphic, and its partial or complete disappearance is an apomorphic 
condition. A linear transformation series is from Type A to B1 to B2. 
(3) Shape and size of medial warts. Probably median pronotal wart that are oval in shape, 
medium-sized (slightly larger than lateral), and well-separated from each other can be 
considered plesiomorphic. These characters occur in the Paleozoic amphiesmenopteran 
Microptysmatidae (Ivanov, 1990). Also, they are common for many Integripalpia. Large 
median warts probably are an apomorphy. The fusion of large medial warts medially 
probably is a synapomorphy for some lineages of Limnephilini (e.g., species of 
Nemotaulius). 
(4) Lateral setal areas. Reduction of setation in lateral pronotal areas is considered 
apomorphic because lateral warts/areas are commonly present in most Trichoptera and 
lepidopteran Micropterigidae. Ivanov (1990) supposed that the fossil Microptysmatidae 
possessed lateral warts, also. In this case, reduction of lateral setation in Limnephilidae is 
considered an apomorphic tendency. 
(5) Postpronotal setation. Reduction of postpronotal setation is probably plesiomorphic; 
however the character is poorly investigated. 
 
 
2.1.6.2. Mesothorax 
The mesothorax (mst) (Fig. 129) is the largest segment of the pterothorax, 
extensively sclerotized and functionally inseparable from the midcoxae. 
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The dorsal notum, or mesonotum (msnt) (Fig. 133), and lateral parts of the 
mesothorax (mesopleura) are large and entirely sclerotized (Fig. 133). The ventral portion 
of the segment is almost completely occupied by the bases of coxae which are almost 
immovably fixed to the ventral part of the mesothorax and to each other (Tindall, 1965); 
therefore the ventral mesosternite is a narrow plate. The anterior part of the sternum is 
represented by two small heart-shaped median sclerites (anterior sternal sclerites) (as.sc) 
(Fig. 134), and mid posteriorly by a narrow sclerotized strip between coxae, the 
mesothoracic basisternum. Matsuda (1970) considered both the lateral and ventral 
portions of the mesothorax as a complex structure - the “mesopleurosternum.”   
 Tegulae. Anterolaterally on the mesothorax, tegulae (te) (Figs. 129, 131-132, 141) 
are knob-like setose sclerites of the mesothorax at the extreme bases of the anterior edges 
of the forewings. Each has an intimate association with the humeral plate (hum.p) (Fig. 
26a). In Hymenoptera and Lepidoptera the tegulae are greatly enlarged plates which 
protect the bases of the forewings. Each tegula is supported by a subtegula sclerite 
(ste.sc) (Fig. 141), which in Lepidoptera and Trichoptera is considered homologous with 
the prealar sclerites of other orders (Matsuda, 1970). In Plenitentoria and in some studied 
Annulipalpia and unplaced families, the tegulae are represented by swollen, more-or-less 
oval or slightly triangular bumps (e.g., Ptilostomis, Semblis, Neophylax, Limnephilidae, 
Glossosoma, Rhyacophila, and Dolophilodes). In Macrostemum the tegulae are relatively 
flat and triangular with oval apices. In Stenopsyche they also are slightly flattened and 
comma-like. In Diplectrona they are much flattened, triangular, each with a slight median 
depression, and more extended posteriorly. The upper surfaces of tegulae in all studied 
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caddisflies are covered by setae, but not uniformly; anterolateral and posterolateral setae 
are denser. 
There are two types of setae on the tegulae (the covering setae are not considered 
here): long and stout setae are present anteriorly, and thinner but longer setae are present 
posterolaterally (Fig. 141D-F). The undersurface of a limnephilid’s tegula is almost 
devoid of setae except for a narrow distal margin; in some Annulipalpia (e.g., 
Diplectrona), there is a small setose ventrolateral prominence (Fig. 141D). A tegula’s 
attachment is relatively broader in limnephilids (Fig. 141F) and in unplaced families than 
in studied Annulipalpia (Fig. 141D-E). 
The structure of tegulae in caddisflies is not well-studied relative to that in other 
insect orders. In non-holometabolous Plecoptera and Dermaptera, tegulae are present on 
both the mesothorax and the metathorax; in other insect orders, on the mesothorax only. 
The tegulae are absent in Coleoptera and Psocoptera, and they are well-developed in 
Lepidoptera, Hymenoptera, and Diptera. This character can provide interesting 
information for phylogeny of Trichoptera after it has been comparatively investigated in 
all caddisfly families and other insect orders. 
 Mesonotum. The anterior part of the mesonotal scutum is vertically bent and is 
not visible in dorsal view. This vertically deflected part of the prescutal area functions as 
a first phragma in Trichoptera (Matsuda, 1970). Behind the scutum is the mesoscutellum 
and the postnotum (pnt) (Fig. 140). The scutum and scutellum are divided from each 
other transversally by a scuto-scutellar suture (ss.s) (Fig. 129). Anterolaterally the 
scutum is marked by the anterolateral scutal sutures (alsct.s), and posterolaterally by the 
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posterolateral scutal sutures (plsct.su). The mesonotum posteriorly is separated from its 
postnotum (pnt) (Fig. 140) by a membrane. The lateral postnota (lpnt) are separated from 
the median postnotum by a longitudinal ridge on each side. The posterior margin of the 
postnotum is deflected, forming the anterior wall of the second phragma. There are four 
pairs of lateral processes of a mesonotum: on each side, the anterior & antemedian notal 
process (aamn.p), the median notal process (mn.p), the postmedian notal process 
(pmn.p), and the posterior notal process (pn.p).  The shapes and sizes of lateral processes 
in caddisflies are varied and can be useful for both taxonomy and phylogeny; however 
this character is poorly studied in caddisflies.   
Mesoscutum (msct) (Fig. 129). The mesoscutum is represented by two 
dorsolateral hemispherical (or nearly so) portions which are slightly extended 
longitudinally and divided along on the middorsal line by the mesoscutal suture (msct.s) 
(Fig. 129). The suture lies along a median depression and in limnephilids almost reaches 
of the apex of the scutellum, but doesn't touch it. Sometimes in some caddisflies (e.g., 
some Calocidae, Kokiriidae, Atriplectididae, Calamoceratidae, and some Annulipalpia), 
submedial mesoscutal grooves (smm.s) can be found distolaterally of the median 
mesoscutal suture. Among Plenitentoria such a condition can be found in some 
Lepidostomatidae, Brachycentridae, Goeridae, Annulipalpia, Glossosomatidae (e.g., 
Agapetus) and some Hydroptilidae; these grooves are not often illustrated by authors. 
Mesoscutal suture. The development of the median mesoscutal suture varies in 
different caddisfly families. Sometimes it is well-developed and reaches the apex of the 
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mesoscutellum, but more often it does not reach the scutellum and is slightly or strongly 
reduced. There are several conditions of the character: 
Type A. Median suture reaching the apex of mesoscutellum 
e.g. some Hydropsychidae, Stenopsychidae, Polycentropodidae 
(Plectrocnemia), Psychomyiidae (Psychomyia, Tinodes), Ecnomidae, 
Hyalopsyche, Rhyacophila, Hydroptilidae, Uenoidae, some Phryganeidae, 
Limnocentropodidae, and Australian families Calocidae (Caenota), 
Tasimiidae (Tasiagma, Tasimia), and Conoesucidae (Lingora); 
 
Type B. Median suture partially developed: 
 
 B1. Median suture half-developed or more: 
e.g., Dolophilodes, Polycentropus, some Hydropsychidae, 
Glossosomatidae (Agapetus), some Phryganeidae, Goeridae 
(Lepania), some Limnephilidae (e.g., Archeophylax, Lepnevaina), 
Brachycentridae, Lepidostomatidae, Beraeidae; 
 
B2. Median suture reduced posteriorly/or anteriorly, or from both ends: 
Most limnephilids, Chathamiidae (Philanisus), Calamoceratidae 
(Anisocentropus, Heteroplectron, Agarodes), Molannidae 
(Molanna, Indomolannodes), most Helicopsychidae, 
Odontoceridae (Marilia, Psilotreta), Leptoceridae (Triplectides), 
Atriplectidinae, Philorheithridae (Tasmanthrus, Austrheithrus, 
Kosrheithrus). 
 
Mesoscutal warts/setal areas. A pair of mesoscutal setal warts/areas 
(msct.w/msct.sa) (Fig. 137) is found on either side of the median depression, on the top 
of scutal elevations and usually slightly anteriorly. In some limnephilids they are covered 
by long, stout trichoid sensillae - macrochaetae with very well-developed peritheca (Type 
B). Such macrochaetae are concentrated in warts or setal areas only. In others (e.g., 
Dicosmoecinae, outgroup family Rossianidae) the chaetae in warts are relatively thinner, 
with not so well-developed perithecae (Type A). In many limnephilids and other 
plenitentorians, but not in all, the other portion of the scutum is usually smooth and 
devoid of setation, however in some, especially in Phryganeidae, Grammotaulius, and 
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other large-sized limnephilids, the additional setation may be very well-developed 
(covering setae are not considered here). Such additional setation covers a large part of 
mesothorax anteriorly, sometimes also the prothorax and the head. In warts the 
translucent setae and moderate-sized setae may be even more numerous than 
macrochaetae. Secondary setae are flimsily attached to the cuticle and the point of 
attachment is outlined by a less-sclerotized cuticular ring than the main macrochaetae. 
Among caddisflies, several types of mesoscutal sensillae arrangements are 
recognized; this classification may be useful for diagnostic purposes: 
 Type A. Mesoscutal sensillae absent (scutum devoid of setae):  
  e.g., some Chimarra, Dolophilodes, some Hydropsychinae and  
Macronematinae, Xiphocentronidae (Abaria, Melanotrichia,  
Drepanocentron); Beraeidae (Beraea); Calocidae (Caenota); 
 Conoesucidae (Coenosucus, Lingora); Helicophidae (Alloecella); 
Calamoceratidae (Heteroplectron); 
 
Type B. Mesocutal sensillae present and scattered on scutum: 
 e.g., Hydropsychidae (some Hydropsyche); Hydroptilidae (Agraylea,  
Hydroptila, Oxyethira); some Helicophidae; lepidopteran  
Micropterigidae (Micropteryx) and Eriocraniidae (Eriocranyx);  
mecopteran Panorpidae (Panorpa). Ivanov (1990) also noticed diffuse 
mesoscutal sensillae on Megaloptera.; 
 
 Type C. Mesoscutal sensillae consolidated in warts/areas: 
 
 CL. Sensillae longitudinally distributed along most of each half of  
  scutum: 
 
  CL-sa. Sensillae grouped in setal areas: 
 
   CL-sa-0-A. Sensillae represented by Type 0 or A:  
   e.g., Hydrobiosidae, Rhyacophilidae;  
   Stenopsychidae (Stenopsyche); Dipseudopsidae  
                                    (Dipseudopsis); Calamoceratidae Calamoceras);  
   Calocidae (Caloca); Molannidae Indomolannus)  
   and others;  
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   CL-sa-B. Sensillae are represented by Type B: 
    e.g., Chathamiidae, Plectrotarsidae,    
     Phryganeidae; Limnephilidae (Limnephilinae:  
    e.g., Limnephilus s.str., Pycnopsyche, Halesus  
    and others); Philorheithridae (Tasmanthrus); and  
    probably Leptoceridae, Atriplectididae, and  
    Calamoceratidae; 
 
  CL-w. Sensillae grouped in warts: 
 
   CL-w-0-A. Sensillae represented by Type 0 or A: 
   e.g., Glossosomatidae (Agapetus, Glossosoma,  
   Ptilocolepinae) and others; 
 
   CL-w-B. Sensillae represented by Type B:  
  e.g., Oeconosidae (Tascuna), Kokiriidae 
  (Taskiria), Phryganopsychidae, Limnephilidae  
  (Lepnevaina), Limnocentropodidae; 
 
 CO. Sensillae grouped in oval warts/areas: 
 
  CO-sa. Sensillae grouped in areas: 
 
   CO-sa-0. Sensillae represented by Type 0: 
    e.g., Hydropsychidae (Macrostemum); 
 
  CO-w. Sensillae grouped in warts: 
 
   CO-w-0-A. Sensillae represented by Type 0-A: 
    e.g., Ecnomidae, Hyalopsychidae, probably 
Kokiriidae (Tanjistomella), Limnephilidae 
(Dicosmoecinae: Archeophylax, Dicosmoecus), 
    Brachycentridae, Lepidostomatidae; 
 
   CO-w-B. Sensillae are represented by Type B: 
  e.g., Uenoidae, Goeridae, some Limnephilidae 
  (Arctopora,  Sphagnophylax, Asynarchus,  
  Anabolia, Clostoeca, Platycentropus,  
  Stenophylacini, and some other  
  limnephilids); 
 
 CR. Sensillae grouped in round warts/areas: 
 
  CR-sa. Sensillae grouped in areas: 
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   CR-sa-0-A. Sensillae represented by Type 0-A:  
    e.g., probably Stenopsychodes; 
 
   CR-sa-B. Sensillae are represented by Type B:  
    e.g., Limnephilidae (Chaetopterygini,  
    Chilostigmini); 
 
  CR-w. Sensillae grouped in warts or represented by few  
   sensillae: 
 
   CR-w-0-A. Sensillae are represented by Type 0-A: 
   e.g., Psychomyiidae (Lype, Psychomyia),  
   Polycentropodidae (Neureclipsis, Polycentropus, 
   Plectrocnemia), Xiphocentronidae  
   (Proxiphocentron), Brachycentridae 
   (Eobrachycentrus), Apataniidae (Apatania,  
   Thamastes), Uenoidae (Thremma),  
   Lepidostomatidae (Lepidostoma),  
   Odontoceridae (Psilotreta, Odontocerum),  
   Helicopsychidae, Odontoceridae (Marilia),  
   Beraeidae (Beraea, Beraeodes);  
   Sericostomatidae (Agarodes), Philorheithridae  
   (Austrheithrus, Aphilorheitrus),  
   Antipodoeciidae (Antipodoecia, Tasiagma). 
 
Mesoscutal setae of Dicosmoecinae, Pseudostenophylacinae, Drusinae, and 
Apataniidae are concentrated in discrete warts; in other subfamilies of Limnephilidae, several 
states were found: Chaetopterygini and Chilostigmini have a few free macrochaetae (1-4, 
rarely 5) that are arranged longitudinally; Stenophylacini mesocutal setae also are not 
numerous but are grouped in warts. Such genera of Limnephilini as Arctopora, Asynarchus, 
Platycentropus and Clostoeca have setae consolidated in warts (Fig. 135), however most 
Limnephilini (and Limnephilus, especially) are characterized by longitudinal rows of free setae 
(Fig. 129). The outgroup family Phryganopsychidae possesses a longitudinal row of sensillae, 
but sensillae are in warts; the seta arrangement of Phryganeidae is similar to that of 
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Limnephilini, setae are scattered along longitudinal lines and sometimes look like discrete 
elongate warts, but more often they are in setal areas. Differences between Phryganeidae and 
Limnephilini setal areas are that Phryganeidae setal lines are usually slightly convergent 
anteriorly and are often with 2-3 setae broad (e.g. Yphria ) (Wiggins, 1997), whereas 
Limnephilini setal lines are usually more nearly parallel and with no more than 1-2 setae broad 
(Fig. 129) (however, the latter condition may be in some Phryganea) (Wiggins, 1997).  
Thus, Limnephilidae usually possess setal warts/areas that are oval (ow) or 
longitudinal (ewl); the oval sensillae arrangement in limnephilids, as rule, are represented 
by warts, whereas longitudinally arranged sensillae usually are not represented by warts, 
but by unconsolidated setal areas. There is a small group of limnephilids, Chilostigmini 
and Chaetopterygini, which possess a uniquely shared type of sensillae arrangement on 
mesoscutum: CR-sa-B. 
Mesoscutellum (msctl) (Fig. 78, 129). The mesoscutellum of limnephilids is 
usually triangular in shape with a narrow oval anterior apex (which often is weakly 
sclerotized) and slightly concave lateral margins, which is the same mesoscutellar shape 
as in Phryganeidae. The length of the limnephilid scutellum is about ½ of the total scuto-
scutellar length. In Apataniidae, other subfamilies of Limnephilidae, and other families in 
the limnephiloid branch, the apex is more acute. 
 Among Trichoptera, several types of mesoscutellar shapes are distinguished. 
 I. Classification of mesoscutellum in shape: 
 Type T. Mesoscutellum triangular: 
 
  T1. Mesoscutellum triangular with acute apex: 
   e.g., Xiphocentron, Stenopsyche; 
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  T2.Mesoscutellum triangular with convex or unsclerotized apex: 
   e.g., Dolophilodes, Chimarra, Ecnomus, Arctopsyche,   
   Hydropsyche, Macrostemum, some Rhyacophila,  
   Ptilocolepinae, some Hydroptila, Coenosus, Agapetus, Beraea,  
   Agarodes; 
 
  T3. Mesoscutellum triangular with sinuous lateral margins:  
 
T3a. Mesoscutellum with acute sclerotized apical portion: 
 e.g., Stenopsychodes, some Rhyacophila,  
 Ulmerochorema, Atopsyche; 
 
T3b. Mesoscutellum with unsclerotized apex: 
 Neothremma; 
 
  T4. Mesoscutellum triangular with convex lateral margins: 
 
   T4a. Mesoscutellum with sclerotized apex: 
e.g., Polycentropus, Psychomyia, Taschorema, 
Ulmerochorema, Glossosoma, Agapetus, Plectrotarsus, 
Apatania, some Limnephilidae, Tanjistomella; 
 
   T4b. Mesoscutellum with convex or unsclerotized apex: 
    e.g., Tascuna, Phryganopsyche, Phryganeidae,  
    Uenoidae, Goeridae, Thremma, Archeophylax,  
    Limnephilidae (especially Limnephilinae),  
    Brachycentrus, Lepidostoma, Beraeodes, Psilotreta; 
 
 Type D. Mesoscutellum dome-like: 
 
  D1. Mesoscutellum with sclerotized apex: 
   e.g., Macrostemum, Asmicridea, Hydropsyche, Dipseudopsis,  
   Polycentropus, Psychomyia, Hyalopsyche, Oxyethira, Marilia,  
   Atriplectides, Oecetis, Notidobia, Caloca, Caenota, Philanus,  
   Tasiagma, Lingora; lepidopteran Micropteryx; 
 
  D2. Mesoscutellum with unsclerotized apex: 
   e.g., Plectrocnemia, Glossosoma, some Hydroptila, Banksiola,  
   Plectrotarsus; 
 
 Type TR. Mesoscutellum trapezoid with straight, wide apex: 
  e.g., Molanna, Anisocentropus, Tasmanthrus, Austrheithrus, Philanisus,  
  Notiomyia, lepidopteran Eriocrania, mecopteran Panorpa; 
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 Type O. Mesoscutellum ogival or omega-like (Ω): 
  e.g., Chathamiidae, Aphilorheitrus, Helicophidae, Helicopsychidae, 
  Heteroplectron. 
 II. Classification of mesoscutellum length:  
 Type LL. Length of mesoscutellum more than ½ of total scuto-scutellum  
  length: 
  e.g., Phryganeidae (Baliomorpha), Uenoidae (Neothremma),   
  Brachycentridae, Lepidostomatidae, Beraeidae (Beraea),  
  Sericostomatidae (Agarodes), Conoesucidae (Lingora, Coenosucus); 
 
 Type LM. Length of mesoscutellum about ½ of total scuto-scutellum length 
e.g., Philopotamidae (Chimarra, Dolophilodes), Stenopsychidae 
(Stenopsyche), Polycentropodidae, Dipseudopsidae, Psychomyiidae, 
Ecnomidae, Xiphocentronidae, Hydropsychidae (Hydropsyche), 
Hydrobiosidae (Atopsyche, Ulmerochorema), Rhyacophilidae, 
Glossosomatidae, Hydroptilidae,  Oeconosidae (Tascuna), Kokiriidae 
(Tanjistomella, Taskiria), Calocidae (Caloca, Coenota), 
Phryganopsychidae, Apataniidae (Apatania, Thamastes), Goeridae, 
Tremmatidae,  Limnephilidae (Archeophylax), Tasimiidae (Tasiagma, 
Tasimia), Odontoceridae (Odontocerum); 
 
 Type LS. Length of mesoscutellum less than ½ of total scuto-scutellum length: 
e.g., Psychomyiidae (Psychomyia), Hydroptilidae (Hydroptila), 
Plectrotarsidae (Plectrotarsus), Phryganeidae, Limnephilidae, 
Leptoceridae (Ceraclea, Oecetis, Triplectides), Atriplectididae 
(Atriplectides, Leptodermatopteryx), Antipodoeciidae, Philorhtreithridae, 
Calamoceratidae (Heteroplectron, Anisocentropus, Ganonema, 
Notiomyia), Molannidae (Molanna, Molannodes), Helicopsychidae, 
Helicophidae, Beraeidae (Beraea), Odontoceridae (Psilotreta, Marilia), 
Chathamiidae (Philanisus). 
 
 Also, it is possible to classify caddisflies based on the relative width of the 
posterior margin of the mesoscutellum. At least three relative widths of the 
mesoscutellum can be recognized: 1) the width of the mesoscutellum posterior margin is 
almost equal the scuto-scutellum width (almost all studied Plenitentoria are characterized 
by this condition); 2) the width of the mesoscutellum posterior margin is narrower than 
  
154
the scuto-scutellum width (some Calamoceratidae); 3) the width of the mesoscutellum 
posterior margin is wider than the scuto-scutellum width (some Hydroptilidae). 
 Most limnephilids and outgroup families, as it can be seen from the above 
classifications, possess the triangular mesoscutellum with slightly convex lateral margins 
and unsclerotized apex (type T4b). The length of the mesoscutellum of most limnephilids 
is slightly less than half of the total scuto-scutellar length (as in Phryganeidae), except in 
Dicosmoecinae the length of the scutum and scutellum are almost equal, as in many 
outgroup families. The width of the posterior margin of the mesoscutellum in 
limnephilids and outgroup families is almost equal the scuto-scutellum width.     
 Scutellum warts/setal areas. In Plenitentoria the mesoscutellum setation is 
represented by warts and areas, or sensillae are absent: 
 Type SW. Scutellum sensillae grouped in warts: 
  e.g., Phryganopsyche, Goeridae, Brachycentridae, Lepidostomatidae,  
  Apataniidae, Dicosmoecinae, Pseudostenophylacinae, Drusinae; 
 
 Type SA. Scutellum sensillae grouped in areas: 
  e.g., Limnephilinae (about 6-12 macrochaetae in each setal area); 
 
 Type SR. Scutellum sensillae absent or few (no more than 3, rarely 4) 
  e.g., Chaetopterygini, Chilostigmini. 
 The configuration of setal warts/areas varies among Plenitentoria, but in 
Limnephiloidea setal warts/areas are represented by small round (Apataniidae), or oval 
anteriorly divergent warts (Phryganopsyche, Uenoidae, Goeridae, Brachycentridae, 
Lepidostomatidae, Archeophylax, other true Dicosmoecinae, Drusinae, 
Pseudostenophylacinae). In Limnephilinae (with some exceptions, such as Arctopora, 
Asynarchus, Platycentropus, and Clostoeca, which possess sensillae consolidated in 
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warts), sensillae are in setal areas and their arrangement may be (a) bean-like, with 8-12 
sensillae in each area (Limnephilini); (b) more nearly straight, with 6-8 sensillae 
(Stenophylacini); (c) with few free setae [As examples of condition (c), in Chilostigmini 
there are 1-4 setae in each area (in Chilostigmodes - 3-4, in Chilostigma - 1-2); in 
Chaetopterygini there are 0 or 1 or 2, rarely 3 sensillae (in some Annitella, for example, 
only one sensilla from each side, in A. obscurata - none)]; and (d) sensillae are absent in 
Chaetopteryx, Chionophylax, and Chaetopterygopsis. In Phryganeidae sensillae are 
arranged in setal areas as in Limnephilus, but Phryganeidae setal areas usually are 2-3 
sensillae broad, and those of Limnephilinae are 1-2 sensillae broad.  
 Mesopostnotum.  The mesopostnotum is clearly separated from the 
mesoscutellum by a membrane and represented by two narrow closely located sclerites, 
which laterally extend anteriorly beneath the wing bases.   
 Mesopleurosternum. The lateral sclerotization of the mesothorax is represented by 
a mesepisternum consisting of the anterior episternum, or anepisternum (anps2) (Fig. 
144B), and the posterior mesepimeron (epm2), which are connected with the forewing 
dorsally and with the midleg coxa (cx2) ventrolaterally. The anepisternum and the 
mesepimeron are separated from each other by a deeply invaginated longitudinal 
mesopleural suture or ridge (mp.s) (Fig. 144B). Some structural features of the 
mesepisternum may be useful for phylogenetic analysis. 
The mesepisternum of limnephilids dorsally has two clefts: the basalar cleft 
(bas.cl) (Fig. 133) and the anepisternal cleft (an.cl), which is located distodorsal of the 
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basalar cleft; between them the basalar process (or basalar) (bas.p) (Fig. 133) is located 
and behind the basalar process is the pleural wing process (pwp.p) (Fig. 133).  
 Basalar cleft (Fig. 133). The basalar cleft is usually wider and deeper than the 
anepisternal cleft.  The basalar cleft is not developed in Annulipalpia or in a majority of 
Integripalpia, but all Plenitentoria possess this cleft (Table 7). The cleft developed 
differently in Phryganeoidea and Limnephiloidea. In the branch of Limnephilidae s.str. + 
Dicosmoecinae + Apataniidae + Uenoidae + Goeridae the basalar cleft is long, narrow, 
acute distally, and slightly curved. In Phryganeidae, Lepidostomatidae, and 
Brachycentridae, the basalar cleft is obtuse or round or not developed. In Brevitentoria, 
this cleft is also weakly developed, shallow, and obtuse. 
 There are several states of development of the basalar cleft: 
 Type A. Basalar cleft absent, not developed: 
  e.g., Annulipalpia, unplaced families, some Phryganeoidea; 
 
 Type B. Basalar cleft present: 
 
B1. Basalar cleft weakly developed, shallow, with obtuse or round 
apex: 
e.g., Phryganeoidea, Brevitentoria; 
 
B2. Basalar cleft developed and long, with nearly acute apex: 
e.g., some Limnephiloidea, Apataniidae, Goeridae, Uenoidae; 
 
  B3. Basalar cleft well-developed, deep and with acute apex (Fig.  
   133): 
   e.g., most Limnephilidae. 
 
Distolaterally the mesepisternum is divided into several parts: anepisternum 
(anps2), preepisternum (preps2), and katepisternum (kteps2) separated by corresponding 
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sutures: anapleural suture (apl.s, or r1) and precoxal suture (prcx.s, or r2) (Fig. 133, 
144B).  
 PKP sclerite and PKP suture. Posteriorly the katepisternum often is divided or 
subdivided by an additional posterior katepisternal suture (pkp.s), or PKP suture); or r4 
(Fig. 144B) (after Tindall, 1965; and Frania and Wiggins, 1997), forming the posterior 
katepisternal plate, or PKP sclerite (pkp.sc, or PKP) (Fig. 144B, 145). The PKP sclerite 
is not present in studied Lepidoptera and Mecoptera, however it can be found in some 
families of Plenitentoria caddisflies. Among them, the PKP suture is absent in 
Phryganopsychidae, Phryganeidae, Dicosmoecus, and some genera of Limnephilidae 
(Anomalopterygella, and in most Chaetopterygini). Usually the PKP is flat, but 
sometimes it is concave. The PKP suture may be weak-developed and represented by a 
more or less short branch, as in some Limnephilini and Stenophylacini. 
There are several states of this character (Table 7): 
 I.  PKP absent: 
  e.g., Lepidoptera, Mecoptera, Arctopsychidae (Arctopsyche),  
  Phryganeidae, Phryganopsychidae, a few limnephilids; 
 
 II. PKP present: 
  Type A.  Vertical gap present between anepisternum and PKP (Fig. 151); 
 
  Type C. Vertical gap absent; apices of r1 and r4 coinciding (Fig. 151): 
 
   C1. Vertical gap is absent, ventral angle of anepisternum acute and  
    r4 ending at r1 (Fig. 151); 
 
          C2. Vertical gap absent, horizontal gap present between r1 and r4  
    (r1 and r4 connected with pleural sulcus by horizontal  
    connection, r1-r4 and r4 straight) (Fig. 151); 
 
          C3. Vertical gap absent, horizontal gap present and r4 concave  
    (Fig. 151); 
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          C4. Vertical gap absent, horizontal gap present and r4 convex (Fig.  
    151). 
 
The shape of the PKP and the position of closely located sutures are constant at 
the generic and subgeneric levels and can provide important information for the 
relationships among taxa. For example, in five studied Hesperophylax species, four 
species have PKP of type A and one (H. mexico) has Type B PKP. This characteristic 
may be used for the distinguishing species groups. 
 Mesepimeron. In Limnephilus and some other Plenitentoria the dorsal part of the 
mesepimeron possesses a deep and wide incision (Fig. 133A), whereas in Phryganeoidea 
this incision is relatively shallow. In the center of this incision there is a subalar sclerite 
(sa.sc) (Fig. 133A) which has a complicated configuration.  The mesepimeron is not 
divided into parts; however, in limnephilids there are areas with different sclerotization.  
 Mesosternum (Fig. 134). The mesosternum possesses a small heart-like sclerite 
consisting of two parts:  Anterior mesosternites, which are divided from each other by a 
medial mesosternal suture. The mesothoracic basisternum is located between coxal bases 
and forms deep well-developed internal sternal ridges, the points of attachment for the 
midleg muscles.   
 Mesepisternal setation.  Setation of the pleural region of the mesothorax varies. 
There are several regions where these setae are concentrated in discrete warts or areas: 
anterior mesepisternal area, posterior mesepisternal area, and mesepimeron area. 
I. Anepisternal setation is found in several states: 
 Type A. Anepisternal setae absent 
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Type B. Anepisternal setae present: 
 
B1. Setae grouped in anepisternal setal area (anps.sa); 
 
B2. Setae grouped in anepisternal wart (anps.w) (= 
supraepisternal wart of Ruiter, 2000); 
 
 II. Katepisternal setation is found in two states: 
 
 Type A. Katepisternal setae absent: 
 
Type B. Katepisternal setae present and grouped in an 
infraepisternal wart (inf.w); 
 
 III. Mesepimeron setation is found in two states: 
Type A. Mesepimeral setae absent: 
 
Type B. Setae present and grouped in mesepimeral wart (mep.w) 
(= mesepisternal wart, by Ruiter, 2000): 
 
 
2.1.6.3. Metathorax 
The metathorax (mtt) (Fig. 129) is considerably smaller than the mesothorax, and not so 
sclerotized; it is also divided into a scutum and scutellum, the metascutum (mtsct) (Fig. 
129) and the metascutellum (mtsctl) (Fig. 129). The metascutellum is triangular; its apex 
projects anterad but does not reach the anterior margin of the metanotum. Each 
posterolateral process of the metascutellum extends to the axillar cord of the hind wing, 
and, as in the mesothorax, comes closer to the posterolateral corners of the scutum. There 
is no postnotum. 
 The pleural portion of the metathorax, in general, has the same structure as the 
mesothorax. The metepisternum (eps3) and metepimeron (epm3) are divided by the deep 
metapleural suture, or ridge (mt.s). As in the mesothorax, the metepisternum is divided 
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into three main sclerites: anepisternum3, preepisternum3, and katepisternum3 (Fig. 
133A).  
 The metasternum (mtts) consists of the small anterior metasternites (amts.s) and 
the metathoracic cryptosternite, or cryptosternal ridge, which is small, less deep 
dorsoventrally, and reduced to a narrow bar in its ventral extremity (Fig. 134). 
 The metathorax of limnephilids is usually devoid of setae. However, in some 
representatives an anepisternal wart/area (mtt.w) and a katepisternal setal area 
(kteps.sa) may be present on each side; also setation may be present in the dorsal 
membranous area of each epimeron, near the metathoracic subalar sclerite, the dorsal 
epimeron wart/area (depm.w). 
   
Phylogenetic conclusions. 
(1) Mesoscutal suture. Most Annulipalpia, unplaced families, and some Integripalpia 
have completely developed, or partially developed median mesoscutal suture, but some 
Plenitentoria, especially Limnephilinae, and some Brevitentoria possess a very short (less 
than half as long as the mesoscutum) mesocutal median suture. Thus, a completely 
developed mesoscutal suture is considered plesiomorphic in Limnephiloidea, and a linear 
transformation series is from Type A to Type B1 to Type B2. 
 (2) Mesoscutellum shape. The triangular or subtriangular shape of the mesoscutellum is 
considered plesiomorphic because outgroup caddisflies in both suborders possess such a 
mesoscutellum, whereas dome-like, ogival, and trapezoid shapes are apomorphic. A 
linear transformation series can be as follows: (a) triangular shape with acute apex, (b) 
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triangular with convex apex and convex lateral sides, (c) dome-like and ogival. The 
trapezoid shape of the mesoscutellum is considered apomorphic relative to the triangular 
and represents probably a different direction of character development from that leading 
to the dome-like and ogival shapes. 
  As to sclerotization of mesoscutellum apex, the well-sclerotized mesoscutellum 
apex is the plesiomorphic condition in Limnephiloidea (most outgroup caddisflies 
possess such a character state), and the weakly sclerotized mesoscutellum apex is an 
apomorphic condition. 
(3) Basalar and anepisternal clefts. In superfamily Limnephiloidea, the basal and 
anepisternal clefts are well-developed, deep, and with an acute apex. In other 
Plenitentoria and Brevitentoria it is not developed, or weakly developed, and shallow, 
with an obtuse or rounded apex. The cleft is not developed in Annulipalpia and other 
non-Integripalpia. (Perhaps, the formation of a deep and well-developed basalar cleft and 
anepisternal cleft in Limnephilidae provides a more-flexible wing articulation in the 
mesonotal dorsolateral area). 
 Therefore the well-developed basalar cleft and anepisternal cleft are apomorphic 
conditions, and the well-developed, long basalar cleft, with the acute apex is a 
synapomorphy for Limnephilidae. 
(4) Mesothoracic posterior katepisternal plate (PKP).  The PKP is absent in Lepidoptera 
and Mecoptera, but present in Integripalpia and in some Annulipalpia. Among 
Integripalpia it is absent or very weakly developed in Phryganopsychidae and in many 
Phryganeidae. However, nearly all other studied Plenitentoria (Brachycentridae, 
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Lepidostomatidae and Limnephiloidea) possess a PKP. Among Limnephilidae a PKP is 
absent in studied Dicosmoecus and Chaetopterygini. The PKP is more or less reduced in 
some Limnephilini + Stenophylacini. Although the character has not been studied well, 
the absence of the PKP and its corresponding PKP suture probably is a plesiomorphic 
condition, because these structural features are absent in closely related orders and 
outgroup caddisflies; the presence of the PKP and the corresponding PKP suture is an 
apomorphic condition in Limnephiloidea.  
(5) Setation and shape of mesoscutal warts/areas. The scattered, free setation, without 
consolidation into warts or areas, is probably a plesiomorphic condition for caddisflies; 
because such setation can be found in outgroup orders Lepidoptera, Mecoptera and 
Megaloptera (Ivanov, 1990). Also, such setation is found, albeit rarely, in caddisflies of 
all suborders (e.g., some hydropsychids, hydroptilids, and integripalpian Helicophidae). 
Thus, scattered setation probably is plesiomorphic in Limnephiloidea. 
 The next stage of this transformation series may be the consolidation of setae into 
setal warts, and the strict consolidation into warts may be plesiomorphic with regard to a 
state of diffuse setation (where setae are grouped into a limited space of an unbounded 
setal area). This conclusion is inferred because outgroup caddisflies in Annulipalpia and 
Integripalpia possess wart setation on the mesoscutellum whereas some ingroup 
Limnephiloidea demonstrate the diffuse setation in limited setal areas.  
 A smaller number of mesoscutal setae in Integripalpia is possibly a secondary 
reduction. The absence of mesoscutal setae can be considered apomorphic wherever it 
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occurs in Integripalpia and Annulipalpia because Lepidoptera and other outgroup orders, 
as well as known caddisfly fossils, all possess mesoscutal setation. 
 Thus, a linear of transformation series can be represented as follows: 
From Type B (setae widely scattered, unconsolidated into warts or areas) to Type  
C-w (setae consolidated into warts) to Type C-a (setae in setal areas) to Type A (setae 
absent). 
 As to the shape of mesoscutal warts, the oval and round shape of warts may be 
plesiomorphic and longitudinal is apomorphic in Limnephiloidea, because most outgroup 
caddisflies possess a round-oval wart configuration. However, the shape of warts may be 
connected with some similar functional peculiarities in different caddisflies, which can 
cause convergent appearance of wart shapes in different groups of caddisflies.  
(6) Setation of mesoscutellum warts/areas. This character can be represented by three 
conditions described above and a linear transformation series is as follows: from Type 
SW (sensillae in warts) to Type SA (sensillae in areas) to Type SR (sensillae very 
reduced in numbers or absent).  
(7) Mesepisternal setae are present and well-developed in Lepidoptera, Mecoptera, most 
studied Phryganeoidea (Phryganopsychidae, Phryganeidae), Lepidostomatidae, and in 
some Limnephiloidea (e.g., Lepania, Allocosmoecus, Dicosmoecus). In the majority of 
Limnephilidae the mesanepisternum and the mesepimeron are devoid of setae, and if 
setae are present, they more often occur in setal areas. In studied Annulipalpia, 
mesepisternal setae are absent. 
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 Anepisternal setae are present in a few Dicosmoecinae and katepisternal setae are 
usually present in Limnephilinae but setae are not numerous. Mesepimeron setae are very 
rare in Limnephilidae and were observed only in Onocosmoecus, grouped in 
mesepimeron warts. 
Comparison of mesopleural setation among Limnephilidae and other Integripalpia 
showed that Phryganeidae have more dense and more consistent setation, occurring both 
on warts and in areas. In limnephilids the setation is poorly developed and sensillae more 
often are present in areas, not warts. Probably, the consolidated setation on warts in 
Integripalpia, as in Annulipalpia, is a plesiomorphic condition, whereas grouping of 
sensillae in setal areas, and then smaller numbers of setae or absence are secondary and 
apomorphic character states.  
 (8) General conclusion for thoracic warts/areas: the transformation of warts into setal 
areas and reduction of the number of setae in warts/areas is an apomorphic tendency in 
Limnephilidae; a strong reduction of sensillae on the mesoscutum and mesoscutellum is a 
synapomorphy for some lineages of Limnephilinae (e.g., Chaetopterygini and 
Chilostigmini). 
The thoracic and head setation in Integripalpia, especially in Phryganeidae, is 
more similar to some Lepidoptera than to Annulipalpia. 
 
2.1.6.4. Spiracles 
 Mesothoracic spiracles (sr) (Fig. 128A-F, 133) are present in limnephilids and are 
located laterally between the prothorax and the mesothorax, at the bases of the pre-
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episterna. These spiracles are very large and elliptical in shape (Fig. 128). In 
Limnephiloidea, each spiracle has a well-sclerotized peritreme which is surrounded by 
semi-membranous tissue, spiracle membrane (srm), and in many Limnephiloidea lined 
with very dense, inward-directed spiracle hairs (srh) (Fig. 128F). The lateral walls of 
spiracle perithreme are named anterior (srav) and posterior spiracle valves (srpv) (Fig. 
128F). Dorsal part of spiracle opening is a spiracle pad (srp) (Fig. 128C) and may be 
weakly or strongly sclerotized. In Limnephiloidea these setae are relatively thick and 
long in comparison with spiracle hairs in other Plenitentoria (Fig. 128E), other 
caddisflies, and studied lepidopteran Glossata. Because of this the spiracle opening (sro) 
(Fig. 128) for Limnephiloidea looks wider than in other Plenitentoria. Spiracle openings 
of Annulipalpia and unplaced families look as narrow split (Fig 128A-D) and have no 
hairs or they are imperceptible.  
 The sclerotization of the spiracle peritreme (srprt) (Fig. 128) is very weak in 
Phryganeidae, Brevitentoria, and other studied caddisflies, and is strong in 
Limnephiloidea. Among limnephilids, the peritreme is slightly sclerotized in such as 
Uenoidae (Fig. 128F), Dicosmoecinae and more heavily sclerotized in Limnephilinae. 
The setae lining the peritreme are relatively short in Lepidostomatidae, Phryganeidae, 
and Brachycentridae, and do not reach each other, whereas in Neophylax (Fig. 128F), 
Limnephilidae, Dicosmoecinae, and Phryganopsychidae these setae are very long and 
dense and reach each other, slightly overlapping and completely covering the spiracle 
opening. In Phryganeidae, just anterior of each spiracle opening is a small sclerite, 
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anterior setose sclerite at spiracle peritreme (an.sc) with a very long brush of setae 
closing the spiracle (Fig. 128E). 
 
 Phylogenetic conclusions. 
(1) The heavy sclerotization of the spiracle peritreme is apomorphic in Limnephiloidea, 
because it is weak in outgroup families and other caddisflies. The character is not 
investigated well, but probably the heavily sclerotized peritreme is a synapomorphy for 
some lineages of Limnephiloidea. 
(2) The development of very long, thick, dense setation lining the spiracle opening is 
apomorphic in Limnephiloidea and a synapomorphy for the limnephilid branch 
(including Limnephilidae s.str. + Dicosmoecinae) because in other studied caddisflies, as 
well as in Lepidoptera, this type of setation was not found. 
(3) Spiracle opening. In Annulipalpia and unplaced families the spiracle opening is 
narrow, whereas in Limnephiloidea it is wide. The character is not well-investigate, but, 
probably may be interesting for diagnostic purpose.  
 
2.1.7. Wings 
The wings articulate with the thorax dorsally on the anterior (ant.p) and posterior 
wing processes (pst.p), and ventrally on the pleural wing process (ple.p) and on the 
basalar (bas) and subalar (sub) epipleurites (Fig. 133). The articulation between the wing 
and the wing processes is mediated by movable articular sclerites, including a humeral 
plate (hum.p) basal to the costa; the tegula (te) (Fig. 141D-F), a setose sclerite basal to 
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the humeral plate in the forewing only; and the axillary sclerites, articulating with the 
posterior wing process and the anal and jugal basivenalia. The shapes of wing processes 
and connecting sclerites are not well-investigated comparatively in limnephilids and 
caddisflies in general. They represent a great potential resource for diagnostically and 
phylogenetically useful characters; however these characters are discussed here 
somewhat briefly.  
Most of the information regarding Trichoptera wing shape and venation was 
obtained during study of specimens in the Clemson University Arthropod Collection 
(CUAC), along with some references (Betten, 1934; Betten et Mosely, 1940; 
MacLachlan, 1874-1988; Martynov, 1928 (“1927”), 1936; Neboiss, 1986, 1992; Ross, 
1956; Schmid, 1982, 1989; Sukatcheva, 2001; Vineyard et al., 2005, and others). 
 
2.1.7.1. Shape and size of wings 
Most limnephilids, especially in the tribe Limnephilini (Limnephilus, Nemotaulius, 
Grammotaulius, Glyphotaelius, and some others) are large-bodied and active fliers. Their 
wings have strong membranes, well-developed veins, and other adaptations to fly 
relatively strongly and far from their original habitats. Some other limnephilids are weak-
fliers and despite their large wings are not able to fly far (some Dicosmoecinae, Drusinae, 
Stenophylacini, Chaetopterygini, and others); some limnephilids do not fly because they 
possess abbreviated wings or are wingless, such that they stay near their original habitats 
or are adapted to skim on the water surface. Flying behavior is not well-investigated in 
Limnephilidae, and it is problematic to judge flight ability based on the structure and the 
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shape of wings alone. However, such characters as a well-developed ano-jugal area (a 
very well-developed anal region, or vannus, is correlated with long-distance flight in 
many insects), reduced wing vestiture, prevalence of curved setae, and absence of long 
straight-erect setae in wing vestiture can serve as indirect evidence of adaptation to long-
distance flight. An investigation of the wing musculature can also help to estimate flight 
ability indirectly and explain some peculiarities and differences in wing structures.  
 Topography and lateral shape of wings (Fig. 26a). The limnephilid wing, as in 
other insects (Lawrence et al., 1991), is divided into three main regions: the remigium 
(rem), the anal area (ana), and the jugal area (jua) (or neala) by the claval (Cl.f) and the 
jugal (Jf) folds, respectively, from anterior to posterior. Sometimes the anal and jugal 
areas combined are called the ano-jugal area. The axillary area (axa) is located basally 
and the anterobasal humeral angle (huma) may be recognized when the costa curves 
sharply at the base of the wing anteriorly. Also an apical angle (apa), cubital angle (ca, 
forewing only), and anal angle (ana), or tornus, are distinguished (Fig. 26a). In some 
caddisflies, and other Amphiesmenoptera, a jugal lobe (jul), or fibula (Figs. 31-32) is 
sometimes noticeable on the forewing or on both the forewing and the hind wing; it is 
separated from the anal area by a jugal incision (Ji). Another incision, the claval incision 
(Ci), may occur at the apex of claval fold (Figs. 36, 44, 46), or that incision is absent (Fig. 
26a).  
 Four main margins also are indicated: anteriorly - the costal margin, distolaterally 
– the posterior margin (or outer margin, or termen), posteriorly – the anal margin 
(Lawrence et al., 1991), and proximally, in a hind wing - the jugal margin (Fig. 26a). The 
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posterior margin extends from the apical angle to the cubital angle in a forewing and 
from the apical angle to the claval incision in a hind wing. The anal margin (inner 
margin) extends from the cubital angle to the anal angle in a forewing and from the claval 
incision to the anal angle in a hind wing. The jugal margin extends from the anal angle to 
the base of a wing.  
Jugal incision and jugal lobe. In Limnephilidae a jugal lobe (fibula) is not 
developed (especially in hind wings), so the jugal areas of both wings are not “lobate,” 
whereas a jugal lobe often can be observed in Rhyacophilidae, Hydrobiosidae, 
Glossosomatidae, in many Annulipalpia (except some Hydropsychidae, such as 
Macrostemum), and in some Brevitentoria. Among Plenitentoria, some Phryganeidae and 
Rossianidae possess a weak jugal incision in forewings or in both forewings and hind 
wings. (Fig. 31- 33).  
Three stages of character development can be distinguished: 
Type 1. Jugal lobe well-developed: 
 Most Annulipalpia, most unplaced families, and some Brevitentoria; 
 
Type 2. Jugal lobe weakly developed, but jugal incision still noticeable: 
 Some Phryganeidae, Rossianidae, Uenoidae, a few Dicosmoecinae,  
 Stenophylacini, and Limnephilini (Limnephilini can possess a weakly  
  developed jugal incision, but only in forewings, whereas in the hind wings  
 the jugal incision is absent.); 
 
Type 3. Jugal lobe not developed and jugal incision absent:  
 Most Limnephilidae (both pairs of wings). 
 
 Forewing. The forewings of most Limnephilidae are more or less narrow, each 
narrowest at the base, distinctly wider at the level of the anastomoses and cubital angle, 
and elliptical or truncate or rounded at the apex.  Very often, the anal margin of the 
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forewing is straight except slightly incised at the arculus (arc).  The arculus is a small 
vein bulla, often hyaline, at the anal margin of the forewing at the apex of the Cu2 vein or 
the apically fused Cu2, and looped A1, A2, and A3 veins (Fig. 26a). The posterior margin 
is usually straight or convex; however, in Nemotaulius it is clearly indented and 
scalloped. 
 Forewing shape. Several types of forewing shape can be distinguished: 
Type A. Elliptical, with convex costal and posterior and anal margins (cubital 
angle usually weak or absent) and with a rounded apical angle (Fig. 31, 
33): 
 e.g., most Annulipalpia, Phryganeidae, Phryganopsychidae, Rossianidae,  
 some Uenoidae, Lepidostomatidae, some Brevitentoria; 
 
Type B. With straight anal margin and rounded apex (Fig. 27, 29, 37, 39, 43): 
 e.g., some Apataniidae, Cryptochia, Pedomoecus, most Dicosmoecinae, 
some Drusinae, Pseudostenophylacinae, "Limnephilus" samoedus 
 McLachlan, Sphagnophylax, Lepnevaina; 
 
Type C. With concave anal margin, deepest incision usually at arculus, and with  
 obliquely truncate posterior margin (Fig. 16, 18, 20, 22, 24): 
e.g., most Limnephilini; some Brevitentoria such as Odontoceridae,  
Leptoceridae (in Brevitentoria, however, the posterior margin is more 
rounded than truncate). 
 
 Hind wing. The hind wings of limnephilids are triangular and large because of 
highly developed anal and jugal areas (Fig. 37-58); such a widely-expanded anal area of a 
hind wing sometimes is called a vannus, or vannal area (Lawrence et al., 1991).  In 
outgroup families Phryganopsychidae and Phryganeidae and in the ancestral branches of 
Limnephiloidea (Goeridae, Uenoidae, Apataniidae + Rossianidae), the forewing usually 
is elliptical, and the hind wing ano-jugal area is not so strongly developed (Fig. 27-36).  
  
171
Claval incision (Fig. 30, 36). Often in the posterior margin of a hind wing, at the 
apex of the claval fold (between the apices of CuP and A1), a claval incision may be 
present. This incision in limnephilids may be imperceptible, weak, or well-developed:  
Type I. Claval incision imperceptible (Fig. 32, 34, 42): 
Phryganopsychidae, Brachycentridae, Rossianidae, Goeridae, most 
Uenoidae, Onocosmoecus, Ecclisomyia, Pedomoecus, some Limnephilus, 
Lepnevaina, some Stenophylacini, some Chaetopterygini, most 
Brevitentoria, most Annulipalpia and unplaced families; 
 
Type II. Claval incision weakly-developed (Fig. 44, 46):  
Phryganeidae, Drusinae, some Pseudostenophylacinae, Neophylax, most 
Apataniidae, most true Dicosmoecinae, Sphagnophylax, some 
Limnephilus, Colpotaulius incisus Curtis, Astratus, Hydatophylax, 
Hesperophylax, Clostoeca, Grensia, most Stenophylacini, Chilostigmini, 
some Chaetopterygini; 
 
Type III. Claval incision well-developed (conspicuous and sometimes very  
deep) (Fig. 49): 
Metacosmoecus, a few Pseudostenophylacinae (Pseudostenophylax 
angulatus Schmid), Chilostigmodes, Anabolia brevipennis (Curtis), 
Monocentra lepidoptera Rambur, Philarctus bergrothi McLachlan, 
Leptophylax, Grammotaulius, “Limnephilus” pantodapus McLachlan, and 
some Macronematinae such as Aethaloptera. 
 
 Usually the claval incision is developed in a hind wing with a wide anal area, but 
not always. However, a well-developed claval incision is not apparent in narrow hind 
wings with a weakly developed jugum and anal area. 
Anal veins. The Limnephilidae hind wings possess almost all anal veins, and the 
A4 and J1 are usually well-developed and long.  J2 also can be evident but is often short. 
The A4, as a rule, is slightly shorter than the width of the hind wing, and J1 is usually 
more than 1/3 of the length of A4.  In this way, the jugum in most limnephilids is large, 
with a long jugal margin (Fig. 26a).  A well-developed hind wing anal area is 
characteristic not only for limnephilids but also for a few large-bodied Annulipalpia (e.g., 
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Macrostematinae) and a few Brevitentoria, such as Nectopsyche (Leptoceridae) and 
Marilia (Odontoceridae). 
Another interesting feature is the distance between A3 and A4 (dA3-A4). In most 
Limnephilidae, this distance is greater than that between other anal veins, or it is subequal 
to that of others.  However, in some Plenitentoria, dA3-A4 is relatively small (e.g., 
Archeophylax, Plectrotarsidae, Tascuna, Phryganeidae, and Pseudostenophylacinae).  In 
Phryganopsychidae all distances between anal veins are almost equal, although dA3-A4 
is slightly shorter than others. 
Anal and jugal areas (= vannal area). To compare the vannal areas in hind wings, 
two metrics are introduced:  
a) The “α angle” is the angle between “a” and “b” lines which cross near the 
apical angle of a hind wing (see Chapter 1 and Fig. 26b); an α angle more than 45° is 
characteristic for a caddisfly with a well-developed vannal area;  
b)  The AAD is the index of vannal area development (AADA4 = dA4/dR4, and 
AADJ1 = dJ1/dR4; explanations of these metrics in Chapter 1 and Fig. 26b). Although 
AADJ1 more accurately characterizes vannal development, AADA4 is used mostly 
because A4 is depicted in most referenced illustrations, whereas J1 very often is not 
illustrated by authors.  
Using the AAD index (Table 8) and some other characteristics, the following 
types of hind wings in caddisflies are distinguished as regards vannal development: 
Type P. Vannal area of hind wing weakly developed (A4 and J1 veins absent or 
short and weakly developed); 
 
P1. Veins A4 and J1 not developed: 
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e.g., Psychomyiidae, some Philopotamidae, Glossosomatidae:  
 Palaeagapetus; Hydroptilidae; some Helicopsychidae, Beraeidae; 
 
 P2. A4 present, J1 not developed, AAD ≤ than 0.30: 
 
P2a. Jugal incision deep (jugal area “lobate” (with well-developed 
jugal lobe):  
 e.g., some Philopotamidae, Polycentropodidae, 
 Glossosomatidae, Rhyacophilidae, Hydrobiosidae; 
 Lepidostomatidae, Brachycentridae (Micrasema), some 
 Brevitentoria; 
 
 P2b. Jugal incision slight or absent (jugal area not “lobate”): 
 
 P2b-i.  Distance between A3-A4 < A2-A3: 
 e.g., Arctopsychidae, Polycentropodidae; 
 
 P2b-ii. Distance between A3-A4 ≥ A2-A3: 
 e.g., Brachycentridae, some Uenoidae, Rossianidae,  
 Stenophylacini (Enoicyla, male), some 
 Brevitentoria, and Odontoceridae; 
 
P3. J1 present but not reaching jugal margin, fusing with A4 near its 
posterior end: 
  e.g., Hydropsychidae; 
 
 Type A. Vannal area well-developed, AAD > 0.35: 
 
A1. J1 not developed or not reaching jugal margin, fusing with A4 near its 
posterior end: 
 e.g., Macronematinae (AAD = 0.50-0.8), Stenopsychidae  
(Stenopsychodes, AAD = 0.45); 
 
 A2. J1 developed and reaching jugal margin, not fused with A4: 
 
  A2a. Vannal area moderately well-developed (AAD = 0.31-0.45):  
 e.g. Phryganopsychidae, Yphria, Banksiola, Apataniidae, 
 some Neophylax, Goeridae, Drusus annulatus (Stephens), 
 D. biguttatus (Pictet), Ironoquia, Ecclisomyia, 
 Psychoronia brooksi Ruiter, Cryptochia pilosa (Banks), 
 Pedomoecus, Phanocelia, Parachiona picicornis (Pictet); 
 
 A2b. Vannal area very well-developed, AAD = 0.46-0.65: 
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   A2b-i. J1 short: 
e.g., other Phryganeidae, most 
Pseudostenophylacinae, Drusinae (some Drusus, 
Cryptothrix nebulicola McLachlan, Monocentra); 
Dicosmoecinae (Antarctoecia); Limnephilinae 
(Arctopora, “Limnephilus” samoedus, 
Sphagnophylax, Lepnevaina, Leptophylax, most 
Chilostigmini, most Stenophylacini (Chyranda, 
Anisogamus, Acrophylax, “Limnephilus” coenosus 
Curtis; some Stenophylax, those which were 
considered Micropterna before Botosaneanu (1992) 
synonymization, Halesus, Hydatophylax); and 
brevitentorians such as Leptoceridae [(Nectopsyche) 
(AAD = 0.6)]; 
 
   A2b-ii. J1 long, but weak at posterior end: 
 e.g., many true Dicosmoecinae and Verger, 
 Ecclisocosmoecus; Drusinae (some Drusus, e.g., D. 
 chrysotus Rambur), Limnephilinae (Grensia, 
 Anabolia, Lenarchus, Glyphopsyche, Psychoglypha, 
 Halesochila, Hesperophylax, Pycnopsyche, 
 “Limnephilus” sperryi Banks; 
 
  A2c. Vannal area most well-developed, AAD > 0.66, J1 very long: 
   e.g., Limnephilinae [Limnephilini: Limnephilus,  
Nemotaulius, Grammotaulius, Asynarchus), Chilostigmini: 
Desmona mono (Denning), D. bethula Denning, 
“Limnephilus” fumosus (Banks), Clistoronia]. 
 
 Shape of wings from dorsal view. Limnephilids hold the folded wings roof-like in 
repose. From dorsal view the shape of the wings may look as follows: 
 Type 1. Isosceles triangle, with head at apex: 
This shape is characteristic for most caddisflies; in limnephilids it  
is usual for Dicosmoecinae, Pseudostenophylacinae, and many 
Stenophylacinae; 
 
 Type 2. Beetle-like, with convex sides: 
  This condition is characteristic for most Chaetopterygini, and a few 
  Limnephilini, such as Sphagnophylax; 
 
 Type 3. Parallel-sided, long rectangle: 
Such condition is characteristic for most Limnephilinae (especially  
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Limnephilini). 
 Length of wings and ability to fly. Most Limnephilidae have well-developed 
wings which usually are longer than the body. In most Dicosmoecinae and Limnephilinae 
the wings often are much longer than the body.  In Pseudostenophylacinae the wings are 
moderately longer.  In Drusinae the wings are usually slightly longer or equal to the body 
length.  In some representatives of Limnephilidae, such as Dicosmoecinae (Ironoquia, 
Nothopsyche, and Philocasca), Drusinae (e.g., Anomalopterygella) and Limnephilinae, 
partial or complete brachyptery (apterous condition) may occur (Nozaki, 1999). In 
outgroup families, brachypterous forms have been reported also for Philopotamidae and 
especially for Apataniidae. Brachyptery and aptery can be found occasionally in 
Lepidoptera (Heppner, 1991; Kristensen, 1999) and other insect orders (Andersen, 1997). 
 The brachyptery of limnephilids is connected with peculiarities of their habitats 
and life cycles. For example, the brachypterous Hydatophylax variabilis (Martynov) 
(both males and females) are often found in northern locations (the Russian Far East: 
Chukotka Peninsula) (Levanidova, 1982). Ruiter (pers. comm.) found brachypterous 
exemplars in some populations of such limnephilids as Hesperophylax, Lenarchus, and 
Psychoronia costalis (Banks).  It is well-known also in the philopotamid Dolophilodes 
distincta (Walker), in which females are micropterous in winter but macropterous in 
summer, males are macropterous throughout the year (Ross, 1944). Such brachypterous 
or apterous conditions are often associated with insects inhabiting arctic and subarctic 
regions as adaptations to avoid strong winds in open places, such as tundra or large 
postglacial deforested lands of higher latitudes. 
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 Limnephilids such as the dicosmoecines Nothopsyche montivaga Nozaki (Nozaki, 
1999), the limnephilines Philocasca demita Ross (Anderson, 1967) and Sphagnophylax 
meiops Wiggins and Winchester (1984), the stenophylacines Enoicyla pusilla 
(Burmeister) (Rathjen, 1939), and the calocid Caloca saneva (Mosely) (Neboiss, 1979) 
have larvae that live in seeps or stagnant waters (some of them with semi-terrestrial 
larvae) and also have adults with wings reduced or completely absent.  Brachyptery also 
is correlated with partially neustonic habitat of adults living at large lakes.  Species such 
as Thamastes dipterus Hagen (Apataniidae) (Schmid, 1953; Ivanov and Menshutkina, 
1996), Anomalopterygella chauviniana (Stein) (Drusinae) (Schmid, 1955, 1956), and 
“Limnephilus” hovsgolicus Morse (Morse, 1999) are adapted for skimming on the water 
surface of lakes, often for very long distances from the shore, similar to neustonic 
Gerridae. Such an adaptation allows them to avoid being swept away from their habitats 
by strong winds, which often occur near great lakes.  
 The brachypterous condition is present often in only a part of a population, or, 
sometimes, can be present in one sex only; rarely it occurs in all members of the same 
population; the brachypterous condition can vary from weak to strong wing abbreviation 
in the same populations. 
 Several types of development of wings can be distinguished:  
Type A. Macropterous condition (fully-winged): 
 
A1. Length of wing moderate (length of wings equal to body length or 
slightly longer, less than 1.25 X abdomen); 
 
A2. Long-winged limnephilids (length of wings more than 1.25 X 
abdomen). 
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Type B. Abbreviated condition (reduced wings): 
 
B1. Brachypterous (wings 0.34-0.99 X abdomen); 
 
  B2. Micropterous (wings <0.33 X abdomen); 
 
  B3. Apterous (wings absent). 
 Coupling mechanism. One adaptation for improved aerodynamic efficiency, 
leading to higher speeds and a greater range of flight, is an effective coupling mechanism 
of forewings and hind wings (Lawrence et al., 1991). There are two main regions for 
wing coupling mechanisms - 1) the costal margin of each hind wing, which is equipped 
with a row of small hooks, hamuli (ha) (Fig. 36, 79), that engage the corresponding 
forewing on its anal vein or other structures, and 2) the humeral region of each hind wing, 
where more or less strong and long macrochaetae (frenular bristles) may be formed, 
which engage a projecting jugal lobe of the forewing.  In Limnephiloidea all types of 
coupling mechanisms can be found.  Hamulate coupling is usually typical for Uenoidae 
(Ruiter, 2000) and Goeridae (Lepania, Goera, Larcasia) (Wiggins, 1973; Nishimoto et 
al., 1999), and frenulate coupling is characteristic for many other Limnephiloidea. 
Frenulate coupling that involves a fore wing jugal lobe occurs in some limnephiloids, but 
in true limnephilids a distinct jugal lobe is not formed. The surfaces of hamuli and 
frenulae are not smooth, but striate, making coupling more secure. 
There are several types of wing coupling: 
Type S. Setal coupling (coupling accomplished by unmodified trichoid setae): 
 
SN1. Setae numerous, short, widely distributed on costal margin (= hind 
wing anterior coupling mechanism is weakly developed): 
Most Annulipalpia (except Macronematinae) and unplaced 
families; 
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SN2. Setae numerous, long, concentrated closer to basal portion of costal 
margin: 
   e.g., Polycentropodidae; 
 
 Type F. Frenulate coupling: 
 
FS. Coupling setae short and stout (as small spines): 
   e.g., Homophylax; 
 
  FL. Coupling setae stout, strong and long (usually not numerous, one to  
   five frenular bristles): 
most Limnephiloidea; 
 
Type H. Hamulate coupling: 
  Uenoidae, some Goeridae; and also some Brevitentoria, and 
some Macrostematinae.   
 The coupling mechanism is not well-studied in Trichoptera and Lepidoptera 
(Betten, 1934; Braun, 1924; Johanson, 1998; Kristensen, 1999); however, it should 
provide much useful information for diagnostic and phylogenetic purposes (Ian Stocks, 
pers. comm.). 
  
 Phylogenetic conclusions: 
(1) Shape of extended forewing. The elliptical shape with convex costal and posterior and 
anal margins (Tape A) is probably plesiomorphic because such configuration is 
characteristic for primitive Micropterigidae, most Annulipalpia, many unplaced families, 
most Brevitentoria, and for most outgroup families. The type B is an intermediate 
condition, and type C, which is characteristic for many Limnephilini, is considered 
apomorphic for some lineages of limnephilids. Type C is also homoplasiously 
characteristic for a few Brevitentoria, such as Leptoceridae (Ceraclea, Nectopsyche) or 
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Odontoceridae (Psilotreta, Marilia), but their apices are more rounded and forewings 
have no fork III.  Type C often corresponds with a well-developed anal area and jugal 
area in hind wings (Type A3b) and the parallel-sided dorsal shape (Type 3); these three 
conditions together are characteristic for species with long-distance flight behavior. 
(2) Anal and jugal areas of hind wing. A weakly developed anal area and jugal area in 
Integripalpia (and in other caddisflies) are considered plesiomorphic in Limnephiloidea. 
This condition is characteristic for most Annulipalpia and unplaced families, it is also 
characteristic for primitive Lepidoptera. The linear transformation series is from Types P 
to A3b. Types A2b-ii and A3b (a well-developed anal area and jugal area, with AAD > 
0.3 and long J1) is considered a synapomorphy for some lineages of Limnephilidae, and 
type A3b is a synapomorphy for some lineages of Limnephilinae.   
(3) Jugal angle and jugal lobe. The presence of a jugal lobe in both wings is 
plesiomorphic in Limnephiloidea, because such lobes are common in outgroup 
caddisflies. In Lepidoptera a jugal lobe occurs only in Heterobathmiidae and probably it 
is a character reversal in that family (Kristensen, 1999). A weakly developed jugal angle 
and the absence of a jugal lobe are considered successive apomorphic stages. 
 In hind wings of many Annulipalpia, Rhyacophiloidea, some outgroup 
Plenitentoria, and most Brevitentoria, the jugal area is separated from the anal area by a 
more or less deep jugal incision, whereas in most Limnephilidae and most Phryganeidae 
the anal and jugal areas are not separated.  Therefore a “lobate” jugum of hind wings is 
considered plesiomorphic in Trichoptera. 
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(4) Shape of folded wings.  The triangular shape of wings in repose is probably 
plesiomorphic. It is characteristic for many Annulipalpia, unplaced families, outgroup 
families and basal lineages of Lepidoptera. The parallel-sided shape (Type 2) is 
considered apomorphic, and it is characteristic of those considered good fliers. The 
beetle-like shape (Type 3) is characteristic for Chaetopterygini and for some other 
limnephilids that do not demonstrate long-distance flight behavior. Often, those 
possessing Type 3 wings are brachypterous, or have very long straight-erected long 
sensillae on the wing membranes (such as many chaetopterygines, and Sphagnophylax). 
This beetle-like type is considered also an apomorphic condition which evolved from 
Type 1.  In this way, two linear transformation series are: a) from Type 1 to Type 2; and, 
b) from Type 1 to Type 3. 
(5) Size of wings. Based on wing sizes in Annulipalpia, unplaced families, and most 
outgroup Plenitentoria families, the fully-winged condition is plesiomorphic in 
Limnephiloidea; both the abbreviated condition and very long wings are considered 
apomorphic, different developments of the initial character Type A1. Thus, one 
transformation series is: a) from A1 to A2; and another b) from A1 to B3 (apterous 
condition). 
(6) Coupling mechanism. The coupling of wings accomplished by uniformly small setae 
is considered plesiomorphic, and the appearance of a small number of long, strong and 
stout, modified frenular bristles is considered an apomorphy. The hamulate coupling 
present in some outgroup families and in some Brevitentoria and Macronematinae is also 
apomorphic and another direction in character development.  
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Thus, two linear transformation series are: a) from Type S to Type F, and b) from 
Type S to Type H. 
 
2.1.7.2 Color pattern 
Usually forewings of Limnephilidae have bright, distinct color patterns whereas hind 
wings are pale, semitranslucent and uniformly colored.  
Forewing color patterns. Forewings of many Limnephilidae are characterized by 
bright color patterns with contrasting hues.    
  The forewing color pattern may be classified into the following types: 
Type U (“uniform”) - mostly uniform color (black, dark grayish, dark or light 
brown, dark or light yellow) (Fig. 4-5, 7): 
 
 U1. Veins and membrane uniformly concolorous (Fig. 4, 7): 
  e.g., Apataniidae, Rossianidae, many Goeridae, Uenoidae, some  
  Pseudostenophylacinae and Drusinae, Chaetopterygini,  
  Stenophylacini); 
 
U2. Veins darker than uniform membrane (Fig.5, 163C): 
 e.g., Dicosmoecinae, Anabolia nervosa (Curtis), some 
Hydatophylax, Enoicyla reichenbachii (Kolenati)]; 
 
Type S (“spotted,” or “speckled”) - with few or numerous light, more or less 
 oval or rounded spots on dark background or dark spots on light 
background: 
 
  Sl. Light spots on dark background: 
 
   S1-o. Spots small and oval (speckled pattern) (Fig. 13): 
some Phryganeidae, Phryganopsychidae; some Goeridae, 
some Pseudostenophylacinae, some Dicosmoecinae; some 
Limnephilini (Asynarchus, some Grammotaulius), some 
Stenophylacini; 
 
  S1-m. Spots multi-sided, not oval: 
   e.g., Neuronia, Eubasilissa; 
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S1-f. Spots large and partially fused, forming common light 
patterns: 
e.g., some Psychoronia, “Limnephilus” sperryi (Banks); 
 
S2. Dark spots on light background: 
   e.g., some Phryganeidae (Semblis); 
 
 Type B (“banded”) - with light, dark or mixed bands: 
 
  B1 - band/bands expanding from base to apex: 
e.g., some Grammotaulius, Halesochila, Hesperophylax, some 
Lenarchus, Desmona, some Hydatophylax, Halesus, 
Psychoglypha; 
 
  B2 - bands diagonal or transverse (Fig. 14): 
e.g., many Limnephilini, Glyphopsyche, Glyphotaelius, 
Rhadicoleptus; 
 
B2a - Among the B2 type, a special "Limnephilus (Chaetotaulius)" pattern 
(Fig. 10, 16, 18, 20, 22, 24) is recognized following the opinion of 
some trichopterologists such as W. Mey, D. Ruiter, and T. Nozaki 
(pers. com.) and based on personal observations. This forewing 
color pattern, typical for a definite group of Limnephilus sensu 
stricto species, consists of three dark diagonal bands occupying 
most of the middle of the wing behind the radius, divided by two 
light bands. The middle dark band usually is most conspicuous and 
sharply defined. The basal dark band also is sharply defined, 
especially along its apical edge. The apical dark band is more 
diffuse, grading to a lighter wing apex: 
 e.g., most Limnephilus (Chaetotaulius). 
 
 Hind wing color pattern. The hind wing color patterns are not as diverse as in 
forewings, have less pigment and usually colorless, pale, or semi-translucent, sometimes 
with a slightly colored apical portion in the posterior margin. Some types of patterns can 
be distinguished: 
Type HU – uniformly colored (white, pale, various yellowish or brownish colors); 
sometimes opaque or semitranslucent: 
e.g., most Annulipalpia and unplaced families; some Integripalpia, such as 
Phryganopsychidae, a few Phryganeidae, Brachycentridae, 
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Lepidostomatidae, Goeridae, Uenoidae, Apataniidae, Dicosmoecinae, 
Drusinae, Pseudostenophylacinae, most Limnephilinae (except some 
Limnephilini); most Brevitentoria; 
 
Type HC – with color pattern (wings usually colored apically up to one-third of 
length of wing): 
 
 HC1. Apical coloration relatively weak (Fig. 17, 19, 21, 23): 
e.g., some Limnephilini; few representatives from other 
subdivisions of order Trichoptera; 
 
 HC2. Apical coloration very bright: 
  e.g., most Phryganeidae. 
 
  In Plenitentoria colored hind wings most often are found in Phryganeidae, where 
apical coloration of the hind wing is strongly contrasting with the color of the rest of the 
wing. Usually the base of the wing is lighter in color, however in genera such as 
Eubasilissa and Oligostomis, most of the hind wing is dark in color except for a 
transverse broad light band subapically (Wiggins, 1998, Plate 1). 
 
Phylogenetic conclusions.  
(1) Forewing color pattern. Uniformly colored forewings are probably the plesiomorphic 
condition – such coloration is widely represented in Annulipalpia, many representatives 
of unplaced families, and in many ancestral Limnephiloidea. Also, a uniformly colored or 
slightly speckled (light spots on a dark background) color pattern is present in basal 
lineages of Lepidoptera. The appearance of brightly colored wings with diverse and 
complicated pattern is, therefore, an apomorphic tendency in caddisflies, especially in 
Limnephilidae (Limnephilini) and in many Phryganeidae, which especially demonstrate 
very diverse examples of bright and contrasting coloration.  
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The linear transformation series is from Type U to Type S and then to Type B. 
(2) The typical “Limnephilus (Chaetotaulius)” wing pattern Type B2a with some oblique 
hyaline areas alternated with dark bands is a synapomorphy for a lineage of Limnephilus 
s.str.   
(3) Hind wing coloration. Uniformly colored hind wings is considered a plesiomorphic 
condition in Limnephiloidea, because outgroup families have usually colorless hind 
wings. The colored pattern of the hind wings is an apomorphic condition. The bright and 
contrasting coloration of hind wings is probably a synapomorphy for some lineages of 
Phryganeidae. The linear of transformation series is from Type HU to Type HC. 
 
2.1.7.3. Venation 
 General scheme of wing venation. Wing venation in limnephilids is more or less 
constant intraspecifically and almost always the same in both sexes. Forewings each have 
the discoidal (DC) and thyridial (TC) cells closed and very long. Hind wings also have 
DC and TC closed and long; however, the DC of hind wings may be short in Limnephilus 
sensu stricto. The hind wing medial cell (MC) is open (Fig. 26c). 
 Forks.  Among caddisflies, forks may be present or absent and may occur at 
various locations.  The maximum number of forks on caddisfly forewings is five (when 
Forks I, II, III, IV and V are present); on hind wings, four (when Forks I, II, III and V are 
present) (Fig. 26b).  A complete set of forks tends to be present in most caddisflies.  The 
venation of Limnephilidae was considered by Schmid (1998) as a primitive, nearly 
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complete type; with forks I, II, III, and V present on both pairs of wings (Fork IV absent 
in both wings). 
 The size and character of wing forks are good diagnostic characters which may be 
interpreted in a phylogenetic sense. Wing forks have different types of attachment to 
cells: 
Type ST. Stalked (petiolate) fork: Fork I proximally stalked: 
 
 a) “long stalk” – length of stalk longer than width of DC; 
 
 b) “short stalk”– stalk shorter than width of DC; 
 
Type SS. Sessile fork - base of Fork I attached to corresponding cells and 
crossveins without stalk: 
 
SSa. Acute sessile (base of fork acute, triangular); 
 
SSt.  Truncate sessile (base of fork obtuse, truncate). 
 
Type R. Rooted fork - base of Fork I fused with anterodistal side of DC for some 
 distance: 
 
RL. Rooted Fork I with long base, having rooted distance longer than 
width of cell; 
 
  RE. Rooted Fork I with base equal to width of corresponding cell; 
 
  RS. Rooted Fork I with short base, having rooted distance shorter than  
  width of cell. 
 Usually Annulipalpia and unplaced families of caddisflies have most forks stalked 
whereas many Integripalpia have most forks rooted (Table 9).  In Limnephilidae, 
forewing forks usually are rooted and hind wing forks are rooted or acute sessile. 
 Nygmatae.  Sensory spots or nygmatae (n) (or “corneous spots”) are present on 
both wings. On a forewing, the FII nygma is located near the base of Fork II, and the 
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thyridial nygma is present in the distal portion of the TC. On a hind wing, the FII nygma 
is very obvious, whereas the thyridial nygma is absent. Virtually all caddisflies possess 
nygmatae, but they are rare in Lepidoptera (Kristensen, 1999). 
Cells. Five kinds of cells on forewings and hind wings of Limnephilidae are often present 
(Fig. 26c): a discoidal cell (DC), a subradial cell (R5C), a median cell (MC open and not 
labeled in Fig. 26c), a thyridial cell (TC) and several (usually three) anal cells (A1C1, 
A1C2 and A2C). Closed anal cells are present on forewings only, forming an “anal 
loop,” an area of anal cells among apically fused A1+2+3 veins, which are often fused 
distally with CuP (posterior Cu vein). A cell can be in a “close condition” (or "closed") if 
it is bounded apically by a cross vein or anastomosed or transverse portions of 
longitudinal veins, or in an “open condition” when cross-veins or 
anastomosing/transverse veins are absent. The apical "cross-vein wall" of a cell may 
consist of a crossvein or a crossvein and one or two parts of longitudinal veins. 
The shapes of cells and peculiarities of their apical closures can provide very 
useful diagnostic and phylogenetic information. 
 Anastomoses. The forewings and hind wings of limnephilids each possess a 
bipartite anastomosis (Fig. 26a), which consists of a more or less broken line with 
variable angles for the different parts.  There are a few exceptions in forewings and hind 
wings, when the anterior anastomosis (AA) and posterior anastomosis (PA) are nearly 
aligned: Homophylax baldur Nimmo, Frenesia missa (Milne), and some outgroup 
families, such as Apataniidae (both wings) and some Phryganeidae (hind wings). 
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In Limnephiloidea, development and size of veins and crossveins of anterior and 
posterior anastomoses may be interesting for diagnostic purposes.  The principal 
crossveins of anastomoses include, for the anterior anastomosis, the radial sector 
crossvein (rs) and the radiomedial crossvein (r-m) and, for the posterior anastomosis, the 
medio-cubital crossvein (m-cu) and (in forewings only) the apical cubital crossvein (cu2).  
Bases of forks may also contribute to each of these anastomoses (Ruiter 2000).   
Several conditions of the posterior anastomosis of the forewings and hind wings 
can be distinguished: 
 I. Forewing posterior anastomosis (PA): 
 
Type 1. PA consisting of one part (the m-cu crossvein) [i.e., neither fork of 
M nor fork of CuA (Fork 5) rooted]: 
 Lepania, Metacosmoecus, Austrocosmoecus, Monocosmoecus, 
 Platycosmoecus, Antarctoecia, Ironoquia, Eocosmoecus; and also 
 Philopotamidae, Polycentropodidae, Rhyacophilidae, Glossosoma, 
 some Hydroptilidae, some Leptoceridae (Ceraclea, Setodes, 
 Nectopsyche), Odontoceridae; 
 
Type 2. PA consisting of two parts: base of M3+4 and m-cu crossvein [i.e., 
with fork of M rooted, but fork of CuA (Fork V) sessile or 
stalked]: 
 
2a. Rooted base of M3+4 long, m-cu crossvein very short, less than 
1/3 length of base of M3+4: 
 e.g., most Phryganeidae (including Yphria), 
 Anomalocosmoecus, Verger, Amphicosmoecus, 
 Onocosmoecus, Monocosmoecus, Cryptochia, 
 Psychoronia, “Limnephilus” sperryi; and also 
 Macrostemum, Agapetus; 
 
2b. Cross-vein m-cu very long and thick (strongly curved 
posteriorly and aligned diagonally apicad from posterior to 
anterior): 
    e.g., Phryganopsychidae; 
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2c. Rooted base of M3+4 and m-cu crossvein subequal or near so, 
neither less than 1/3 the other: 
 e.g., Uenoidae, Goeridae, most Apataniidae, Rossianidae, 
 Pedomoecus, “Limnephilus” samoedus (McLachlan), 
 Sphagnophylax, Ecclisomyia, Ecclisocosmoecus, 
 Pseudostenophylax, Rivulophilus, Halesochila, 
 Chilostigmodes, Leptophylax, Anabolia, Chyranda, 
 Arctopora; and also: Arctopsyche, Hydropsyche, 
 Lepidostomatidae, Micrasema, Sericostomatidae, 
 Helicopsychidae, most Leptoceridae; 
 
Type 3. PA consisting of three parts (base of M3+4, m-cu crossvein, and 
base of CuA1) [i.e., with both fork of M and fork of CuA (Fork V) 
rooted]: 
 
   3a. Rooted base of CuA1 very short: 
Oligophlebodes, Nemotaulius, Clostoeca, Hesperophylax, 
and also Brachycentrus; 
 
3b. Base of CuA1 and base of M3+4 very short:  
e.g., some Phryganeidae, Philocasca, Phanocelia, 
Glyphopsyche, Chilostigma, Pycnopsyche, Hydatophylax, 
Asynarchus, Lenarchus, “Limnephilus” fumosus, 
Clistoronia; 
 
3c. Three parts subequal: 
e.g., Apatania, Desmona, Frenesia, Homophylax, 
Psychoglypha, Grensia, Grammotaulius, Limnephilus. 
 
 II. Hind wing posterior anastomosis (PA): 
 
 Type 0. PA not formed (m-cu crossvein, fork of M, and Fork V absent): 
  e.g., Sericostriata, Oligophlebodes; 
 
  Type 1. PA consisting of m-cu crossvein (one-part PA): 
   e.g., Farula; 
 
Type 2. PA consisting of rooted base of M3+4 and m-cu crossvein (two-part 
PA): 
   e.g., Lepania, Goereilla, Neophylax, Apatania, Manophylax,  
   Allomyia, “Limnephilus” samoedus (McLachlan), Sphagnophylax,  
   Anomalocosmoecus, Antarctoecia, Philocasca, Frenesia,   
   Chilostigma. Platycentropus, Limnephilus, “Limnephilus”sperryi  
   (Banks), Lenarchus, Clistoronia; 
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Type 3. PA consisting of three veins: rooted base of M3+4, m-cu crossvein, 
and rooted base of CuA (three-part PA): 
   e.g., Cryptochia, Moselyana, Pedomoecus, Homophylax,  
   Ecclisomyia, Ecclisocosmoecus, Verger, Metacosmoecus,  
   Austrocosmoecus, Monocosmoecus, Platycosmoecus, Ironoquia,  
   Amphicosmoecus, Onocosmoecus, Eocosmoecus, Monocosmoecus,  
   Pseudostenophylax, Monophylax, Nemotaulius, Grammotaulius,  
   Hydatophylax, Leptophylax, Anabolia, Pycnopsyche, Chyranda,  
   Arctopora, Hesperophylax, Psychoronia, Asynarchus,  
   “Limnephilus” fumosus (Banks). 
 
 Peculiarities of Forewing Venation. 
Fore Wing Pterostigma and Stigmal Callosity. The stigmal region in Integripalpia 
is often bounded posteriorly by the distal part of R1.  This pterostigma is an opaque or 
pigmented spot between apices of Sc and R1 and having a greater mass than an equivalent 
area of adjacent wing and by its inertia influencing the movement of the whole wing 
membrane during flight (Torre-Bueno, 1989).  In Limnephiloidea, the pterostigmal 
membrane may be weakly developed (many outgroup families, Pseudostenophylacinae 
and others), or in others such as Chilostigmini (the name of the tribe based on this 
character), it is very large and thick (Fig. 49). The color of the stigmal callosity is usually 
milky or light yellow, in most Chilostigmini it is intensive yellow. In some 
Limnephiloidea, the pterostigmal callosity is concentrated in the pterostigmal area (e.g., 
Chilostigmini); in some it is formed as a widely diffuse area extending behind the 
pterostigma (e.g., Dicosmoecinae); the hyperdeveloped stigmal callosity limited by the 
pterostigmal region is found only in the Chilostigmini. 
 Three conditions of stigmal callosity development are distinguished: 
 Type A. Stigmal callosity weakly developed:  
  e.g., some Annulipalpia and unplaced families; 
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 Type B. Stigmal callosity well-developed: 
 
  B1. Stigmal callosity extending behind pterostigmal area, usually  
opaque: 
e.g., some Dicosmoecinae; 
 
B2. Stigmal callosity concentrated in stigmal area, thick, intensively  
colored: 
e.g., most Chilostigmini. 
Forewing vein R1. The subapical shape of R1 in Integripalpia can be straight or 
curved. Development of this character often corresponds to stigmal callosity 
development. 
  Three principle conditions may be distinguished: 
Type S. R1 apically almost straight: 
This condition is present in some Pseudostenophylacinae, Dicosmoecinae,  
"Limnephilus" samoedus (McLachlan), Sphagnophylax, Leptophylax; such  
outgroup families as Phryganopsychidae, many Uenoidae (except  
Neophylax and Oligophlebodes), Apataniidae (except Apatania),  
Rossianidae, Goeridae, some Lepidostomatidae, most Brevitentoria.  This  
condition is also characteristic for most Annulipalpia and unplaced 
families; 
 
Type CW. R1 weakly sinuous subapically: 
 some Dicosmoecinae, some Stenophylacinae, Limnephilini; outgroup  
  Phryganeidae; 
 
Type CS. R1 strongly sinuous subapically, sigmoid: 
 Eocosmoecus, Onocosmoecus, many Stenophylacini, Chilostigmini.  
Forewing Fork I. Most Plenitentoria have Fork I rooted with a short base (Type 
RS).  This is true also for Limnephiloidea with a few exceptions. Among Limnephiloidea 
can be found the following types of Fork I: 
Type ST. Forewing Fork I stalked: 
e.g., rarely in Limnephilidae (Homophylax andax Ross), some 
Annulipalpia (e.g., Hydropsychidae, Stenopsychidae, Dipseudopsidae,  
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Psychomyiidae, some Polycentropodidae), and in some Brevitentoria [e.g.  
some Leptoceridae (Triaenodes, Setodes, Leptocerus, Triplectidini), 
Antipodoeciidae]; 
Type SS. Forewing Fork I sessile: 
This condition is not found in Limnephiloidea, however it is present in 
some Brevitentoria (e.g. Oecetis) and Annulipalpia (e.g., Chimarra); 
Type RS. Forewing Fork I rooted, with short base:  
e.g., Lepania, Neophylax, some Apataniidae, some Brachycentridae; and  
also in Homophylax, Pedomoecus, Psychoronia, “Limnephilus” samoedus  
(McLachlan), Sphagnophylax, Verger, Metacosmoecus, most true  
Dicosmoecinae, Philocasca, Pseudostenophylacinae, in other limnephilids 
 such as “Limnephilus” sperryi (Banks), Asynarchus, “Limnephilus”  
Fumosus (Banks), Clistoronia; 
 Type RE. Forewing Fork I rooted, with base equal to DC width: 
e.g., Rossianidae, some Apataniidae, Oligophlebodes, some 
Lepidostomatidae, some Brachycentridae, Phryganopsychidae,  
Cryptochia, Anomalocosmoecus, Phanocelia, Hydatophylax, Lenarchus; 
 Type RL Forewing Fork I rooted, with long base: 
e.g., Farula, Sericostriata, Goeridae, some Lepidostomatidae, 
Phryganeidae, Ecclisomyia, Ecclisocosmoecus, Monocosmoecus, 
Antarctoecia, Ironoquia, Leptophylax; and also in some Brevitentoria. 
 
Forewing Fork  II. Almost all Limnephilidae, with a few exceptions, possess Fork 
II and have it in a “rooted" condition.  Almost all other caddisflies possess this fork, but it 
can be present in different conditions. Several conditions of Fork II presence and 
development can be distinguished (Table 8): 
 Type A. Fork II apparently absent: 
e.g., some Beraeidae, and in annulipalpian Ecnomidae; 
 
 Type P. Fork II present: 
 
  PST. Fork II stalked (rare in Trichoptera): 
e.g., Micrasema, Rossianidae (Rossiana), some Odontoceridae 
(Psilotreta, Marilia); and also in some Hydrobiosidae and in 
Annulipalpia (some Polycentropodidae, e.g., Tasmanoplegas); 
 
PSS. Fork II sessile: 
 e.g. very few Integripalpia (e.g., Goereilla, Goeracea), few 
Annulipalpia; 
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PRT. Fork II rooted: 
 almost all Integripalpia, many Annulipalpia, and unplaced families. 
Forewing Fork III. This fork is absent in a few Trichoptera, e.g., in some 
specialized Brevitentoria (e.g., Ceraclea males, Mystacides, some Beraeidae). Usually it 
is present, but the development of the fork is very different in different subdivisions of 
Trichoptera (Table 8). Almost all Annulipalpia and unplaced families possess stalked 
Fork III.  Forewing Fork III is present in nearly all Integripalpia with a few exceptions 
(some Lepidostomatidae, some Brevitentoria (some specialized Leptoceridae, Beraeidae, 
Odontoceridae possessing reduced wing venation). Forewing Fork III in Limnephiloidea 
usually is sessile or rooted on r-m crossvein.  In Limnephilidae it is very rare for Fork III 
to be stalked [Nanoplectrus, Verger, Phanocelia canadensis (Banks), Enoicyla pusilla 
Burmeister, Parachiona picicornis (Pictet)]. 
Forewing Fork IV.  This fork is present in almost all Annulipalpia and unplaced 
families and usually it is stalked with respect to the median cell, beyond m crossvein.  On 
the other hand, it is absent in almost all Plenitentoria, except that Phryganeidae and 
Brachycentridae females have it (males do not).  A few Brevitentoria possess this fork 
[some Helicopsychidae, Beraeidae, Calamoceratidae (Heteroplectron), Molannidae 
(Molannodes)]. 
Forewing Fork V. This fork is present in almost all caddisflies, with very few 
exceptions: absent from forewings of Sphagnophylax, some Lepidostoma, Molannodes.  
Development of this fork is different in the suborders and in some families. In 
Annulipalpia, unplaced families, and outgroup family Phryganopsychidae, Fork V is 
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always present and usually stalked, rarely sessile, and never rooted.  Most Integripalpia, 
especially Limnephilidae, have Fork V rooted (Table 8):   
 Type ST. Stalked fore wing Fork V: 
e.g., Phryganopsychidae, some Apataniidae, Goeridae, all Annulipalpia 
and unplaced families have fore wing Fork V stalked, with very rare 
sessile Fork V considered here to be convergences; 
 
 Type SS. Sessile fore wing Fork V: 
e.g., most Uenoidae, a few Lepidostomatidae (Theliopsyche), 
Brachycentridae (Micrasema), and also some Dicosmoecinae, Drusinae, 
Pseudostenophylacinae, and Limnephilinae; 
 
 Type RT. Rooted fore wing Fork V: 
e.g., most Phryganeidae and most Limnephilidae. 
Forewing m-cu Crossvein.  The m-cu crossvein closes the thyridial cell.  The 
shape of the m-cu crossvein in Limnephiloidea may be (a) straight and usually oblique, 
with anterior end more nearly basal, or (b) curved anterad. An exception is found in 
outgroup Phryganopsychidae in which the autapomorphic shape of the m-cu in forewings 
and hind wings is unique for Trichoptera: it is very long, oblique, with anterior end more 
nearly apical and with posterior end in fore wings sharply angled basad (Wiggins, 1993). 
Several types of m-cu development can be noted:  
 Type S. m-cu crossvein straight and often oblique: 
 
S1. m-cu oblique, with anterior end more nearly basal, or almost 
perpendicular: 
Lepania, Farula, Sericostriata, Neothremma, most 
Lepidostomatidae, most Brachycentridae, some Rhyacophila, 
Glossosoma, Protoptila, Hydroptilidae, some Philopotamidae, 
some Hydropsychidae, and some Leptoceridae (Ceraclea); 
 
S2. m-cu oblique, with anterior end more nearly apical:  
some Leptoceridae (e.g., Nectopsyche, Leptocerus, some Oecetis, 
Mystacides, Setodes), Odontoceridae, Calamoceratidae, 
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Psychomyiidae, Polycentropodidae, some Dipseudopsidae, 
Xiphocentronidae, some Philopotamidae; 
 
 Type C. Fore wing m-cu crossvein curved anterad: 
 
C1. Fore wing m-cu slightly curved:  
Ecclisocosmoecus, Ironoquia, Philocasca, Pseudostenophylacinae, 
Halesochila, Phanocelia, Glyphopsyche, Frenesia, Desmona, 
Psychoglypha, Grensia, Chilostigmodes, Psychoronia; and some 
Sericostomatidae (e.g., Agarodes); 
 
C2. Fore wing m-cu strongly curved:  
Eobrachycentrus, Lenarchus; 
Type P. Fore wing m-cu curved sharply only near posterior end: 
Phryganopsyche. 
 
Forewing cu Crossveins.  A single cu crossvein in Annulipalpia and unplaced 
families is located usually behind the thyridial cell, rarely basal of the thyridial cell, 
beyond the thyridial cell only in Glossosomatidae-Protoptilinae.  Two cu crossveins are 
usually evident in most Integripalpia, a basal one (cu-1) near the base of the thyridial cell 
(sometimes absent) and an apical one (cu-2) that is typically oblique, extending from the 
CuA2 to the bend near the apex of CuP, usually with the anterior end of the crossvein 
more nearly apical. 
Type cu-1.  Single basal cu crossvein: 
 
All Annulipalpia and unplaced families except Glossosomatidae 
(Protoptilinae); 
 
Type cu-1 apical.  Single subapical cu crossvein: 
Glossosomatidae (Protoptilinae); 
 
Type cu-2.  One or two cu crossveins, with apical one (cu-2) as described above 
most Integripalpia, excepting those few that have no cu crossveins 
(Beraeidae, Helicopsychidae, Sericostriata). 
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Note that Hydroptilidae fore wings lack Fork V and usually have a single cu 
crossvein near the middle of each wing between CuA and CuP (when present) that is 
perpendicular to the longitudinal veins.  (In addition, there is usually an apparent 
crossvein also perpendicular to the longitudinal veins near the cu crossvein extending 
from the CuP to the hind margin of the wing or to the apex of the coalesced A1+A2+A3.) 
Anal cell A2C. The forewing anal cell A2C may be long or short.  
Type Sh.  Anal cell A2C short (i.e., the length of the anal cell 2 is equal to or less 
 than vein A1+2+3): 
e.g., some Dicosmoecinae, Pseudostenophylacinae, and many 
Chilostigmini, outgroup families Phryganopsychidae, Phryganeidae, 
Apataniidae, for Brevitentoria, Annulipalpia, and unplaced families; 
 
Type Lo. Anal cell A2C long (anal cell 2 length more than half of A1+2+3): 
Most other Limnephilidae. 
 
 Phylogenetic conclusions. 
(1) Stigmal callosity and the apical shape of R1. The development of a stigmal callosity 
as well as the subapical shape of vein R1 can be used as a diagnostic character and 
phylogenetic marker; the superdeveloped and brightly colored callosity is, obviously a 
synapomorphy for some lineages of Chilostigmini. The linear transformation series is 
from Type A to Type B2. 
The straight R1 is probably a plesiomorphic condition because this state can be 
found in many outgroup families, in most Annulipalpia and unplaced families. The 
slightly curved subapical shape and then the strongly sigmoid shape are the next steps of 
character development. The linear transformation series is from Type S to Type CW to 
Type CS. 
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(2) Forks development. The stalked condition of Fork I is considered plesiomorphic, 
because this condition is characteristic for most outgroup caddisflies, basal lineages of 
Lepidoptera, and many other outgroup orders.  The sessile condition is an intermediate 
state and is apomorphic in regards to the petiolate (stalked) condition. The rooted 
condition is most apomorphic and very characteristic for several Trichoptera - 
Integripalpia, especially Plenitentoria. 
 The rooted condition of the Forks may give additional strength to wing 
membranes of those caddisflies that possess large bodies and fly especially well. This is 
based on the premise that, if forks are located in the apical portion of wings and do not 
connect with cells in the remigium, the resulting wing has no strong fulcrum between the 
remigium and the apex and the apical portion is weak. When forks are closer to the 
remigium (either sessile or, especially, rooted on remigial cells), the full wing blade may 
be stronger and provide better support for flight. In Table 8, we can see that the “rooted 
condition” of most forks is characteristic of those Integripalpia which are considered 
good fliers, including many true limnephilids. 
 The linear transformation series is from Type S (stalked condition) to Type SS 
(sessile condition) to Type R (rooted condition). 
(3) Presence of forks. Presence of most forks is usually considered plesiomorphic in 
Trichoptera (e.g., Schmid, 1989). This conclusion is supported by evidence from 
Lepidoptera and Mecoptera. 
 Forewing: 
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Fork I (fork of R2-R3) – present in most Lepidoptera (including Micropterigidae), 
Mecoptera, and primitive Trichoptera. 
Fork II (fork of R4-R5) – present in most Lepidoptera (including Micropterigidae), 
Mecoptera, and primitive Trichoptera, although absent in some advanced 
Brevitentoria: Beraeidae. 
Fork III (fork of M1-M2) – present in most Lepidoptera, Mecoptera, and almost all 
Trichoptera; absent in a few taxa: e.g., Cernotina, Lepidostomatidae, some 
Brevitentoria: Beraeidae. 
Fork IV (fork of M3-M4) – present in Mecoptera and almost all basal lineages of 
Trichoptera, but absent in Lepidoptera and many Integripalpia. 
Fork V (fork of CuA1-CuA2) – present in most Lepidoptera and basal lineages of 
Trichoptera; absent in Mecoptera, some specialized Lepidostomatidae, 
Brevitentoria (Molannodes), and in specialized limnephilids, such as 
Sphagnophylax.  [Presence of Fork V may be a synapomorphy of 
Amphiesmenoptera.] 
 Hind wing: 
Fork I – present in primitive, homoneurous Lepidoptera (e.g., Hepialidae), Mecoptera, 
and most basal lineages of Trichoptera; absent in many Annulipalpia, some 
Apataniidae, Uenoidae, Plectrotarsidae, and some Brevitentoria. 
Fork II - present in primitive, homoneurous Lepidoptera (e.g., Hepialidae), Mecoptera, 
and most caddisflies, except some Plenitentoria and Brevitentoria. 
Fork III – present in Lepidoptera, Mecoptera, unplaced families of Trichoptera 
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Fork IV - present in Mecoptera and apparently some limnephiloid (e.g., Potamophylax, 
Chaetopteryx; absent from Lepidoptera and in most (or all) other Trichoptera.  
[Absence of hind wing Fork IV may be a synapomorphy of Amphiesmenoptera.]  
Fork V – Present in most Lepidoptera and Trichoptera; absent in Mecoptera, some 
Uenoidae, a few Apataniidae, and in some specialized limnephilids, such as 
Sphagnophylax and “Limnephilus” samoedus.  [Presence of hind wing Fork V 
may be a synapomorphy of Amphiesmenoptera.] 
 (4) Forewing anastomoses. The broken anastomoses of forewings, each with its anterior 
anastomosis (AA) and posterior anastomosis (PA) widely separated, is considered 
plesiomorphic, because all outgroup families and most Limnephiloidea have this 
character. Only a few representatives, such as Homophylax and some Apataniidae have 
these anastomoses aligned. In Frenesia, Desmona, and Phanocelia, the AP and PP are 
located close to each other, representing probably an intermediate state. The linear 
transformation series is from (a) widely separated anastomoses, to (b) closely located 
anastomoses, to (c) AA and PA aligned.  
(5). Forewing shape of m-cu. An oblique m-cu crossvein, with anterior end more nearly 
apical is considered plesiomorphic, because most Annulipalpia, unplaced families, and 
basal lineages of Plenitentoria have this character. The oblique m-cu with anterior end 
more nearly basal is apomorphic; among Trichoptera only some Plenitentoria and a few 
Brevitentoria have this character. The curved m-cu crossvein is an apomorphy for some 
lineages of Limnephilidae. The linear transformation series is from Type S1 to Type S2, 
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and then, to Type C1 and to Type C2. The Type P is an autopomorphy for 
Phryganopsychidae. 
(6) Forewing A2C. The short apical A2 cell is considered plesiomorphic in 
Limnephilidae because it is found in outgroup families and at least some outgroup 
Limnephiloidea, whereas the long apical A2 cell is apomorphic, a character found in 
Limnephilidae only. 
 Peculiarities of hind wing venation. 
Hind wing DC. The hind wing DC can be closed or open and can be long or short. 
In most Limnephiloidea, DC is closed, however some possess an open DC: 
I. Classification based on open/closed hind wing DC condition  
Type C. DC closed: 
 
C1. RS present at base of DC: 
most Limnephiloidea; most other Trichoptera; 
 
C2. Base of DC not formed by RS, but R2+3 and R4+5 arising from wing 
base independently: 
e.g., Oligophlebodes, Neophylax concinnus McLachlan; 
 
Type O. DC open: 
e.g., Plenitentoria: Goera, some Lepidostomatidae, Brachycentridae, 
Apatania; 
e.g., Brevitentoria: Helicopsychidae, Beraeidae, some Leptoceridae, 
Calamoceratidae (Heteroplectron), Molannidae; 
e.g., Annulipalpia and unplaced families:  Rhyacophilidae, some 
Polycentropodidae. 
 
 II. Classification Based on Length of Hind wing DC  
Type DC-sh. DC short (length of DC equal to or slightly longer than its width): 
 e.g., Phryganeidae, Goeridae (Lepania), Rossianidae (Goereilla), some  
 Apataniidae, Limnephilidae (Homophylax); also some Annulipalpia such  
 as Hydropsychidae; 
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Type DC-m. DC medium (DC twice as long as wide):  
 many Limnephiloidea, including Limnephilidae:  Pseudostenophylacinae, 
Dicosmoecinae (Eocosmoecus, Ecclisomyia, Philocasca), most 
Limnephilini, Stenophylacini, and Chilostigmini; 
 
Type DC-l. DC long (DC more than twice as long as width):  
most Dicosmoecinae, some Limnephilinae (e.g., Hesperophylax, 
Lenarchus, Psychoronia, Leptophylax). 
 
 Hind Wing Fork I. This Fork may be present or not; if present, it can be rooted or 
sessile or stalked. Several conditions of Fork I development can be distinguished: 
 Type P. Fork I present: 
PO. DC open: 
e.g., Apatania, Goera, some other Integripalpia (some 
Brevitentoria such as Helicopsychidae, Beraeidae, and others), and 
some non-Integripalpia (e.g., Rhyacophila, Agapetus); 
 
  PC-S. DC closed, Fork I stalked: 
 
   PC-S1. Stalk of Fork I long, more than half as long as R2: 
e.g., integripalpians Pedomoecus, Leptoceridae; some 
Annulipalpia (e.g., Hydropsyche, Potamyia, Aphropsyche, 
Hyalopsyche; 
 
   PC-S2. Stalk of Fork I subequal to R2: 
e.g., annulipalpians Diplectrona, Neureclipsis; 
 
PC-S3. Stalk of Fork I short, less than half as long as R2: 
e.g., integripalpian genera Lepania, Farula, Sericostriata, 
Neothremma, Goeracea, Homophylax, Cryptochia, 
Allomyia, Moselyana; and some Lepidostomatidae; some 
annulipalpian of Arctopsychidae, Plectrocnemia; 
 
PC-P. DC closed, Fork I sessile, or nearly so: 
e.g., Lepidostomatidae, Ecclisocosmoecus, Amphicosmoecus, 
Eocosmoecus, Philocasca, some Pseudostenophylax, Frenesia; and 
also, Calocidae, some Himalopsyche, Protoptila; 
 
  P-R. DC closed or open, Fork I rooted: 
 
Rooted base of Fork I short (shorter than DC width): 
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PO-R-ra. r crossvein absent (DC open): 
e.g., Goereilla, Eobrachycentrus, some Lepidostomatidae; 
 
PC-R-rp. r crossvein present (DC closed): 
e.g., integripalpians Phryganopsychidae, Phryganeidae, 
Uenoidae (Neophylax); Dicosmoecinae (Dicosmoecus, 
Platycosmoecus, Austrocosmoecus, Monocosmoecus, 
Metacosmoecus, Ironoquia, Onocosmoecus), some 
Pseudostenophylacinae (Pseudostenophylax); 
Limnephilinae [e.g., "Limnephilus" samoedus 
(McLachlan), unplaced genera Lepnevaina, 
Sphagnophylax], all other Limnephilidae, and also 
Oeconesidae; annulipalpian Dipseudopsidae 
(Phylocentropus). 
Note: Phylocentropus is the only non-integripalpian in the 
PC-R-rp group possessing the same scheme of venation 
around Fork 1, but, together with Phryganopsychidae, 
differs from other PC-R-rp representatives by having a long 
distance between the posterior end of m-cu and the base of 
ForkV.  All other members of this group have almost no 
distance between the posterior end of m-cu and the base of 
Fork V. 
 
PC-Rm. Rooted base of Fork I medium (equal to DC width), or 
nearly so: 
e.g., integripalpians Anomalocosmoecus, Verger, 
Psychoronia; and also some non-integripalpians (e.g., 
Glossosomatidae (Glossosoma); 
 
   PC-Rl. Rooted base of Fork I long (longer than DC width): 
e.g., Uenoidae (Sericostriata), Rossianidae (Rossiana),  
Dicosmoecinae (Ecclisomyia, Monocosmoecus, 
Antarctoecia); and also Odontoceridae (Psilotreta); 
 
Type A. Fork I absent (R2 and R3 fused): 
e.g., Uenoidae (Oligophlebodes, Uenoa), Apataniidae (Manophylax), 
Beraeidae, Molannidae, Ecnomidae (Ecnomus), Philopotamidae 
(Wormaldia, some Chimarra), Hydropsychidae (Macrostemum, 
Cheumatopsyche), some Polycentropodidae, Psychomyiidae. 
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 The majority of Integripalpia possess hind wing Fork I.  However, some 
representatives of Uenoidae and Apataniidae, some Brevitentoria, as well as some 
Annulipalpia, have no Fork I. 
 In limnephilids, presence of rooted hind wing Fork I (with a short base) and r 
crossvein (Type PC-R-rp) is characteristic for true Limnephilidae and Oeconosidae, with 
a few exceptions: Homophylax, Pedomoecus (both with stalked F1), and Frenesia (sessile 
Fork I).  In general, the Fork I in stalked condition is rare in Plenitentoria, but it is 
characteristic for some outgroup families (most Apataniidae, Cryptochia, and some 
Uenoidae). 
 Hind wing Fork II. The hind wings of limnephilids always have Fork II.  However, 
its position and place of attachment are varied. Several states of the character are 
distinguished: 
 Type PS. Fork II stalked: 
e.g., some plenitentorians (Goereilla, Rossiana), Lepidostomatidae (some 
Lepidostoma), some Brevitentoria (Psilotreta, Marilia); 
 
 Type PP. Fork II sessile: 
e.g., Sericostriata, Goeracea and some annulipalpians such as 
Hydropsychidae (Cheumatopsyche, Diplectrona), some 
Polycentropodidae; 
 
Type PR. Fork II rooted: 
e.g., Phryganeidae, Phryganopsychidae, Goeridae (Lepania), Uenoidae 
(Farula, Oligophlebodes, Neophylax), Apataniidae, and other 
Limnephiloidea, and non-integripalpians such as some Glossosomatidae, 
Philopotamidae, Hydropsychidae, some Polycentropodidae. 
 
Hind wing Fork III. In Limnephiloidea, Fork III is usually present. However, it is 
absent in some Uenoidae, in some Goeridae (e.g., Lepania), and in a few limnephilids 
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(Table 8). The position of Fork III relative to the r-m crossvein also may be interesting 
for diagnostic purposes. It is possible to distinguish several conditions of the character: 
 Type A. Hind wing Fork III absent: 
  e.g., Phryganeidae (in most males), Brachycentridae (males),  
Lepidostomatidae, Goeridae (Lepania), Uenoidae (Farula, Sericostriata,  
Oligophlebodes, Neophylax, Neothremma), some Brevitentoria such as  
Sericostomatidae (Agarodes), Helicopsychidae, Beraeidae, Leptoceridae, 
Odontoceridae (Psilotreta, males), Molannidae, some Annulipalpia such 
as Polycentropodidae, Psychomyiidae, and Ecnomidae, some unplaced 
families such as Glossosomatidae (Agapetus); 
 
Type P. Hind wing Fork III present: 
 
PS. Fork III stalked (base located distal of posterior end of r-m crossvein, 
or, if r-m absent, distal of r crossvein, closing DC): 
 
   PS1. Stalk shorter than M1 length: 
e.g., Phryganeidae (females), Apataniidae (Moselyana), 
Goeridae (Goeracea), Limnephilidae (Dicosmoecus-
Anomalocosmoecus and Verger and Amphicosmoecus, 
Limnephilinae-Chilostigmini-some Homophylax); and 
Calamoceratidae (Heteroplectron);  
 
   PS2. Stalk longer than M1 length: 
e.g., Goera, Phanocelia, Enoicyla, Leptophylax some 
Brevitentoria such as Odontoceridae (Psilotreta females), 
some Hydroptilidae, Philopotamidae, some 
Polycentropodidae; 
 
PP. Fork III sessile or almost sessile (base located at posterior end of r-m 
crossvein): 
 
   PP1. Fork III sessile:  
many Limnephiloidea, such as Apatania, Goereilla, 
Cryptochia, Pedomoecus, Archeophylax, Antarctoecia, 
Austrocosmoecus, Ecclisocosmoecus, Eocosmoecus, 
Metacosmoecus, Nothopsyche, Philocasca, Sphagnophylax, 
Thermophylax, Anomalopterygella, Cryptothrix, some 
Drusus, Kelgena, some Plectrotarsidae (Liapota, 
Nanoplectrus); 
 
PP2. Fork III almost sessile (length of M1+2 less than length of  
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r-m crossvein): 
such limnephilids as Ecclisomyia, Metacosmoecus, 
Monocosmoecus, Austrocosmoecus, Monocosmoecus, 
Platycosmoecus, Ironoquia, Onocosmoecus, Anabolia; 
 
PR. Fork III obviously rooted (base located proximally of posterior end of 
r-m crossvein; M1+2 longer than r-m crossvein, if present): 
 
   PR1. Fork III rooted and r-m crossvein present: 
e.g., few Apataniidae: Manophylax, Allomyia, and 
Rossianidae: Rossiana; most limnephilids:  
Monocosmoecus aberrans Flint, Pseudostenophylax, 
"Limnephilus"  samoedus (McLachlan), Halesochila, 
Glyphopsyche, Frenesia, Desmona, Psychoglypha, 
Grensia, Nemotaulius, Grammotaulius, Platycentropus, 
Clostoeca, Hydatophylax, Pycnopsyche, Arctopora, 
Limnephilus s.str., Hesperophylax, "Limnephilus" sperryi 
(Banks), Asynarchus, "Limnephilus" fumosus (Banks), 
Clistoronia, some annulipalpians such as Psychomyiidae 
(Tinodes); 
 
PR2. Fork III rooted but r-m crossvein absent (R5 and M1 fused for 
short distance): 
    e.g., Chilostigmodes, Chilostigma; 
 
PR3. Fork III rooted and Fork II sessile on r-m crossvein: 
    e.g., Psychoronia, Chyranda. 
 Hind wing Fork IV is never present in Trichoptera. Probably the absence of hind 
wing Fork IV is a synapomorphy for Amphiesmenoptera. 
Hind wing Fork V. In Limnephiloidea Fork V can be present or absent; this 
character can be useful for diagnostic purposes. 
 Type A. Hind wing Fork V absent: 
e.g., plenitentorians Lepania, Sericostriata, Oligophlebodes, Neothremma, 
Allomyia, “Limnephilus” samoedus (McLachlan), Sphagnophylax, 
Anomalopterygella, some brevitentorian such as Leptoceridae; 
 
 Type P. Hind wing Fork V present: 
 
  PL. Fork V long (Fork V longer than CuA): 
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e.g., integripalpians Limnephilidae (Homophylax, 
Ecclisocosmoecus, Anomalocosmoecus), Odontoceridae 
(Psilotreta), some annulipalpians such as Hydropsychidae; 
 
  PM. Fork V of medium length (Fork V subequal to CuA): 
e.g., Rossiana, Dicosmoecus, Metacosmoecus, Austrocosmoecus, 
Monocosmoecus, Platycosmoecus, Antarctoecia, Ironoquia, 
Verger, Amphicosmoecus, Onocosmoecus, Eocosmoecus, 
Philocasca, Pseudostenophylax, Frenesia, Desmona, 
Hydatophylax, Pycnopsyche, Chyranda, Psychoronia, 
“Limnephilus” sperryi, and also a few annulipalpians such as 
Philopotamidae and some Hydropsychidae; 
 
  PS. Fork V short (Fork V shorter than CuA): 
 
P3a. Fork V branches parallel or divergent: 
e.g., some Lepidostomatidae, Brachycentridae, Goeridae, 
Rossianidae (Goereilla), Uenoidae (Farula, Neophylax), 
some Apataniidae, some Limnephilidae (Halesochila, 
Phanocelia, Glyphopsyche, Psychoglypha, Grensia, 
Chilostigmodes, Chilostigma, Nemotaulius, 
Grammotaulius, Platycentropus, Clostoeca, Leptophylax,  
Anabolia, Arctopora, Limnephilus, Asynarchus, Lenarchus,  
“Limnephilus” fumosus, Clistoronia, Brevitentoria such as 
Sericostomatidae, Helicopsychidae, and some 
Leptoceridae, unplaced family Glossosomatidae, and some 
Annulipalpia such as Polycentropodidae; 
 
P3b. Branches of Fork V converged or fused apically: 
 
 P3-bf. Fork V branches convergent apically:   
e.g., Ecclisomyia maculosa Banks; 
 
    P3-bc: Fork V branches fused apically: 
e.g., Ecclisomyia kamtshatica (Martynov), 
Chilostigmodes, Chilostigma. 
 
Hind wing r crossvein. The position of r crossvein relative to r-m crossvein can be 
useful for diagnostic purposes. The hind wing r crossvein is usually present in 
Plenitentoria (DC closed), but may be absent (DC open), or R4+5 may be fused.   
 There are two conditions of r crossvein disposition: 
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 Type D. Hind wing r crossvein located distally of r-m crossvein: 
e.g., Phryganopsychidae, Sericostriata, Neophylax, Cryptochia, Allomyia, 
Pedomoecus, Ecclisomyia, Ecclisocosmoecus, Austrocosmoecus, 
Ironoquia, Amphicosmoecus, Onocosmoecus, Pseudostenophylax, 
Phanocelia, Psychoronia, Lenarchus; 
 
   Type M. Hind wing r crossvein and r-m crossvein nearly aligned: 
e.g., Phryganeidae, Homophylax, Manophylax, Moselyana, "Limnephilus" 
samoedus (McLachlan), Sphagnophylax, Anomalocosmoecus, Verger, 
Metacosmoecus, Monocosmoecus, Platycosmoecus, Antarctoecia, 
Eocosmoecus, Philocasca, most other Limnephilidae. 
 
Ratio RS/DC. The length of RS is usually shorter, or subequal to DC length in 
Limnephiloidea, however in some lineages of Limnephilini the DC can be relatively long. 
 Some types of RS/DC ratio (R) can be distinguished:  
 Type S. RS short (shorter than DC length), R < 1: 
 
  S1. RS very short (less than 0.3 X DC length): 
e.g., Farula (male), Dicosmoecus, Ecclisocosmoecus, 
Metacosmoecus, Austrocosmoecus, Monocosmoecus, Desmona, 
Psychoronia, “Limnephilus” sperryi; 
 
S2. RS short (0.3 to 0.5 X DC length): 
e.g., Sericostriata, some Neophylax, Sphagnophylax, Ecclisomyia, 
Verger, Antarctoecia, Ironoquia, Platycosmoecus, 
Monocosmoecus aberrans, Amphicosmoecus, Onocosmoecus, 
Eocosmoecus, Philocasca, Platycentropus, Hesperophylax, 
Desmona, Leptophylax, Anabolia, Asynarchus, Lenarchus, 
“Limnephilus” fumosus, Clistoronia, Chyranda, and also 
Odontoceridae (Psilotreta); 
 
 Type M. RS medium (RS subequal to DC length, 0.5 to 1.0 X DC), R about 1: 
e.g., Lepidostomatidae, some Brachycentridae, Lepania, Goeracea, 
Farula (female), some Neophylax, Neothremma, Goereilla, Manophylax, 
Allomyia, Moselyana, Cryptochia, Pedomoecus, Anomalocosmoecus, 
Pseudostenophylax, Homophylax, “Limnephilus” samoedus (McLachlan), 
“Limnephilus” submonilifer Walker, Phanocelia, Glyphopsyche, Frenesia, 
Halesochila, Psychoglypha, Grensia, Chilostigmodes, Chilostigma, 
Nemotaulius, Grammotaulius, Platycentropus, Clostoeca, Hydatophylax, 
Pycnopsyche; some annulipalpian, such as Hydropsychidae 
(Aphropsyche); 
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 Type L. RS long (longer than DC length), R > 1; 
 
  L1. DC short and wide (DC length less than 3 X its width): 
e.g., Phryganeidae, some Lepidostomatidae, Sericostomatidae, 
Odontoceridae (Marilia), some annulipalpians such as 
Philopotamidae, Hydropsychidae, Polycentropodidae, and 
Glossosomatidae; 
 
L2. DS long and narrow (DC length at least 4 X its width): 
e.g., Limnephilus, Glyphotaelius. 
 
 Phylogenetic conclusions. 
(1) Hind wing Fork I. Probably a rooted Fork I is apomorphic in Trichoptera 
(Integripalpia, with few exceptions), whereas stalked Fork I is a plesiomorphic condition. 
The latter condition can be found in Annulipalpia, unplaced families, and some primitive 
Integripalpia, but almost never in Limnephilidae (exception – Homophylax). The sessile 
condition is considered an intermediate state between PS and PR types. The linear 
transformation series is from Types PS to PP to PR. 
(2) Hind wing Fork III.  Fork III is often absent in unplaced families, and also in some 
Uenoidae, Goeridae, Lepidostomatidae, Limnephilidae (Homophylax).  In outgroup 
families, such as Phryganeidae and Brachycentridae, Fork III is absent in males, but 
present in females (and in females it is stalked).  The stalked hind wing Fork III is 
characteristic for all unplaced families and all Annulipalpia (if Fork III is not stalked in 
them, it is sessile, but never rooted).  Sessile or rooted Fork III is characteristic for 
Integripalpia in general (with very few exceptions); therefore, such condition is 
considered apomorphic for this suborder. 
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(3) Ratio RS/DC.  The majority of Plenitentoria have a short RS in comparison with DC 
length, except Phryganeidae, which have a long RS relative to a very short DC (DC 
length less than 2 X its width). RS is much longer than the short DC in most Annulipalpia 
and unplaced families.  In Limnephilidae only true Limnephilus and Glyphotaelius have a 
very long RS in relation to a more or less well-developed DC (DC length at least 3 X its 
width). When DC is long and RS is short, it is plesiomorphic condition in 
Limnephiloidea, although apomorphic in Trichoptera; a long RS and a long DC is 
apomorphic in Limnephiloidea.  For this reason, a long RS with a long DC is considered 
a synapomorphy for a monophyletic Limnephilus + Glyphotaelius branch. 
 
2.1.7.4. Wing vestiture 
 Density of membrane vestiture. The density of membrane vestiture varies among 
representatives of different families, subfamilies and tribes. The forewings are more 
setose than hind wings. In some Limnephiloidea the total density of forewing vestiture 
(including both covering setae + sensillae) is high (many representatives of outgroup 
families), in some it is poor (Limnephilini, Chilostigmini). In order Trichoptera there are 
several conditions of the character: well-developed setation, moderate, and poor, with 
some taxa possessing almost naked wings (e.g., Macronematinae). Usually the wing 
membrane is covered by trichoid setae, but scaloid and androconial setae are also present 
and more often are found in Integripalpia (Phryganeidae, Lepidostomatidae, some 
Limnephilidae, and some Brevitentoria). 
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The density of wing setation may correspond with flight ability: those without 
dense setation (i.e., with sparse, short, or recumbent setae) should be good active fliers, 
and vice versa.  Alternatively, dense wing setation may be an adaptation to avoid wetting 
the wings during egg-laying, which is commonly observed in Annulipalpia and unplaced 
families (Weaver, 1983). 
Density of wing membrane setation can be useful as a diagnostic character and 
probably as a phylogenetic marker. Density of wing setation (DWSt) I defined as the 
number of total setae per unit area of membrane: the number of covering setae (Ncs) + 
the number of macrosetae (macrochaetae) (Nms) on a 1 mm2 square, measured in the 
center of a discoidal cell (DC):  
DWSt = Ncs + Nms/1 mm2 of DC 
 Based on this metric, several types of density of forewing wing setation can be 
distinguished (Exact metrics for different types of setal density are not provided here, but 
will be given in a subsequent study.):  
Type SD: dense setation 
Type SM: moderate setation 
Type SC: scarce setation 
Type SA: covering setae almost absent. 
It may be possible to use different indexes of DWC to characterize the density of 
different membrane setae: macrochaetae (DWSm), covering setae (DWSc), androconial 
setae (DWSa), and scaloid setae (DWCs); it is necessary only to define each time the 
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location of the area where the setae are measured, because setal density may be different 
in different topographical parts of wings. 
Vein setation (Fig. 80). The setation of the wing veins other than the costa is 
formed by sensillae mostly, and covering setae are almost absent on such veins; usually 
the vein setae are longer at the base of wing than at the wing apex. 
 Development of margin setae (ms) (Fig. 47, 79). Marginal setae on the forewing 
usually are short around all margins of the wing, but in hind wings only anterior and 
apical margin setae are short, whereas posterior and especially ano-jugal marginal setae 
are long. In many large-bodied limnephilids considered good fliers, the posterior and ano-
jugal marginal setae are also short. 
 Three conditions of development of posterior and ano-jugal margin setae can be 
distinguished on forewings in limnephilids: 
Type A. Posterior and ano-jugal setae relatively short (subequal to apical margin 
setae: 
 e.g., some unplaced families; 
 
Type B. Posterior and ano-jugal marginal setae moderately developed (obviously 
longer than apical setae, 3-5 times longer on posterior margin, 5-7 times 
longer on ano-jugal margin) 
e.g., some Pseudostenophylacinae, Dicosmoecinae, Drusinae, and most 
Limnephilini); 
 
Type C. Posterior and ano-jugal setae very long (more than 7 times longer than 
apical margin setae) 
  e.g., some Annulipalpia and Integripalpia; many Hydroptilidae. 
Androconial and scaloid setae. Androconial trichoid setae and scaloid setae 
sometimes are present in hind wings. Often they are found in folds. They are present in 
some Drusinae in the claval fold (along the Cu2-A1)], or in the A1-A2-A3 area, or in the 
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A1-A2 area only [(Drusus chrysotus (Rambur), Drusus melanchaetes McLachlan, 
Monocentra lepidoptera Rambur].  In studied Homophylax, they are in the medial fold 
(along the M1-M3).  In studied Pseudostenophylacinae, they are found in the jugal fold 
(area around J1 and J2; e.g., Pseudostenophylax ichtar Schmid, P. ovalis Schmid. Schmid 
(1991) also recorded for Pseudostenophylacinae another location of androconial setae, 
between A1-A2.  In some species, such as the Pseudostenophylax martynovi Mosely 
Group, the androconial setae are located in both areas: along A1 (often forming a large 
fold) and around J1 and J2 (in the jugal fold).  In some species of Pseudostenophylax, the 
setae are simply trichoid and short, but in other species (e.g., P. bifalcatus Schmid, P. 
martynovi Mosely, P. angustifalcatus Schmid, and P. pauper Schmid) they are slightly 
modified and thicker.  In such species as P. fimbriatofalcatus Schmid, the setae are 
modified and grouped in a row of square areas along the A1 fold and are also very thick 
and numerous in the jugal fold (Schmid, 1991). 
In one group of Limnephilus sensu stricto there is a fringe of characteristic 
androconial trichoid setae in the subapical portion of hind wing R2. These setae are 
bristle-like, often black, dark brown, or yellowish. Sometimes (if they are light and 
scarce) they are almost invisible. Such setae were noticed by Kolenati (1848) and their 
unique and constant presence in some limnephilid species gave to him a basis for 
establishing a new genus, Chaetotaulius, which united some true Limnephilus species. 
This fringe of setae was termed by McLachlan (1874-1880) and Betten and Mosely 
(1940) as a “beard” or a “conspicuous patch of black hair on R2.”  These androconial 
setae are uniquely shared by only species of the Chaetotaulius group of the genus 
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Limnephilus. Androconial setae of hind wing R2 were carefully studied and described by 
Bicchierai and Moretti (1997) for Limnephilus helveticus Schmid. 
 Scaloid setae, possibly androconial, can be found in Plenitentoria on the 
forewings and hind wings. In limnephilids, however, they are more often found on the 
hind wings in the anal regions or around claval folds. They usually are concentrated 
closer to the wing base and may be widely distributed or occupy very limited regions. 
The scaloid setae are very often mixed with trichoid androconial setae forming "special 
regions" on wings. 
 In general, scaloid setae are more often present in Integripalpia and rare in 
Annulipalpia and unplaced families. In Limnephiloidea they are rare in such outgroup 
families as Apataniidae (except Manophylax, Nishimoto 2002) and Rossianidae.  If 
present, they are small and not very well-developed; whereas in Goeridae they are 
common and well-developed (e.g., in Silo). In Phryganeidae and Lepidostomatidae, 
scaloid setae are especially well-developed and cover wide areas on forewings and hind 
wings. In Limnephilidae, scaloid setae are often present in the ano-jugal area in many 
Drusinae, some Dicosmoecinae (Metacosmoecus, Cryptothrix), Chaetopterygini and 
some Stenophylacini; in Limnephilini and Chilostigmini (Homophylax) they are rare. 
 Scaloid setae are very often present on hind wings of Brevitentoria. Johanson 
(1998) recorded scaloid setae for Helicopsychidae and found them in different parts of a 
hind wing.  He suggested that some of them are non-homologous.  It is obvious that the 
appearance of scaloid setae in caddisflies is homoplasious.  Detailed study of scaloid and 
trichoid androconial setae may reveal some specializations of setae and their locations. In 
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any case, the position of androconial trichoid and scaloid setae and their distribution 
among species of the same taxon (in the same genus or family) can provide some 
interesting information for phylogeny of such groups. 
 
Phylogenetic conclusions.  
(1) The density of membrane setation. Highly dense membrane setation is considered 
plesiomorphic because such setation is characteristic for outgroup families, including 
many Annulipalpia and primitive Lepidoptera. Hence, a linear transformation series is 
from SD type to SA type. 
(2) The ano-jugal and posterior margin vein setation.  Short marginal setae on the 
posterior and ano-jugal margins (Type A) is considered plesiomorphic, because many 
outgroup caddisflies possess this condition. In primitive Lepidoptera (Micropterigidae 
and others), setae on the apical margin are the same length as on posterior and ano-jugal 
margins.  Therefore Type A is considered plesiomorphic, and Type B and then Type C 
are successive apomorphies. 
(3) Androconial trichoid and scaloid setae. Presence of androconial trichoid and scaloid 
setae in limnephilids is considered apomorphic, because no outgroup caddisflies or 
Lepidoptera have such setae. The location of androconial setae is not well-investigated in 
caddisflies, but location may eventually be considered phylogenetically informative.  
(4) Androconial trichoid setae in the subapical hind wing R2 are absent in all Trichoptera 
except one lineage of Limnephilini. Therefore, absence of a fringe of R2 androconial 
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setae is considered plesiomorphic and presence such setae is apomorphic. It is a 
synapomorphy for the Limnephilus (Chaetotaulius) Group of species. 
 
2.1.8. Legs  
2.1.8.1. General characteristics 
Adult limnephilid legs are usually of the walking type – long and slender. Forelegs are 
shorter than midlegs and hind legs (Fig. 142A-E). In general each leg consists of six 
segments: coxa (cx), trochanter (trh), femur (fe), tibia (tb), tarsus (ts) and pretarsus (pts) 
(Fig. 142). The relative lengths of the leg segments are different and can serve as a 
diagnostic character for tribes and genera, especially the ratio of the lengths of the femur 
to the tibia (Lfe/Ltb). The femur and tibia are usually long and slender, the tibia being 
more slender than the femur. 
 Coxa (Fig. 142). The coxa is very large and firmly united to the thoracic 
segments, essentially immovable. Fore- and middle coxae are strongly fixed and 
immovable, whereas coxae of hind legs are able to move weakly. A fore coxa is more 
narrow and a meron (me) is not developed; mid and hind coxae are massive and possess 
well developed merae which are each divided from its eucoxa by a deep meral groove 
(mgr) (Fig. 133). They are strongly sclerotized except for the median anterior part which 
is membranous. The area of the meral groove is also weakly sclerotized, such that the two 
coxal parts are able to move relative to each other.   
 Trochanter (Fig. 142). The trochanter is small, but distinct in all legs.  The ventral 
portion is generally longer than the dorsal portion.   
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 Femur (Fig. 142). The fore femur is usually slightly thicker than the mid- and 
hind femora. In some limnephilids it is enlarged and often covered on the anterior edge 
by a rim or rims of setae or spinules. 
 Tibia (Fig. 142). Each fore tibia is long and slightly shortened. The ratio of the 
tibial length to the first tarsal segment length varies among limnephilid taxa and can be 
useful as a diagnostic character. The tibia possesses leg spurs which serve as sensory 
organs. 
 Tarsus (Fig. 142, 145). The tarsus is subdivided into five segments, which are 
more properly called subsegments or tarsomeres. At the end of the tarsus there is a 
pretarsus (pts) (Fig. 143A, 145). The pretarsus is represented most conspicuously by a 
pair of claws (clw) (Fig. 145). There are two padlike structures between the claws - 
pulvilli (pul) (Fig. 144) and in the middle a membranous arolium (aro) (Fig. 145). Tarsal 
elements vary slightly in limnephilid; noticeable differences can be found at the 
subfamily level.  
 The legs of limnephilids are covered by clothing hairs (pubescence), like the rest 
of the body. The clothing hairs are usually denser on the tibiae and tarsi.  Limnephilids, 
like other caddisflies, possess spurs (spr) on tibiae only. Spines (sp) are present on 
femora, tibiae, and tarsi and they are more numerous in limnephilids than in other groups 
of caddisflies. Some limnephilid males have a double (or more) row of very short heavy 
spines (spinules) or setae located along the anterior margins of the fore femur, another 
row of spines or setae may be located on the adjacent side of the tibia. Such rows of 
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spines/setae, probably are used as raptorial structures. Here they are named the femoral 
raptorial brush (febr) and the corresponding tibial raptorial brush (tibr) (Fig. 143). 
In some limnephilids which have no raptorial brushes, the anterior margins of 
each fore femur and tarsus often possess some waxy material to which dust particles or 
other substances can stick, forming a black tibio-tarsal adhesive line (ttal) (Fig. 143B). 
This line is very conspicuous because its dark color contrasts markedly with the lighter 
surfaces elsewhere on the tibiae and tarsi. The presence of a tibio-tarsal adhesive line is 
very characteristic for certain Limnephilidae, especially some Limnephilini. Mention of 
this character was not found in the literature and the functional significance of this “waxy 
line” is unknown. However, it is possible that the femoral-tibial brush and the tibio-tarsal 
adhesive line may serve in copulation. Femora-tibilal raptorial brush and tibio-tarsal 
adhesive line have not been observed in other caddisflies. 
Leg coloration. The leg coloration of limnephilids, as in other caddisflies, is not 
well investigated comparatively; however, it can be used as a good diagnostic character 
in some cases. For example, all Dicosmoecinae possess light femora and noticeably 
darker tibiae and tarsi but in most Limnephilinae all segments are uniformly light, or 
partially colored. 
 
2.1.8.2. Spurs and spines 
Legs spurs and spines often look the same, but they are different in basic 
morphology and origin: a spine is a multicellular, thorn-like outgrowth of the cuticle not 
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separated from it by a joint, whereas a spur is a thick cuticular appendage connected to 
the body wall by a joint (Torre-Bueno, 1989). 
Spurs are usually longer than spines, but sometimes they are almost the same 
length, and if so, it becomes difficult to distinguish them from each other, but spurs are 
usually lighter, movable, and covered with seta-like spinules, whereas spines are darker 
(often dark-brown or black), immovable, and their surface is devoid of seta-like spinules 
(although microsculptured) (Fig. 146, 147). Spurs are present on tibiae only. Spines are 
located all along on the inner surfaces of the leg segments [intercalary spines (i.sp)], with 
some concentrated at the apex of a leg segment (apical spines) or just before the apex 
[subapical spines (sap.sp)] (Fig. 143B).  
Spines. Spines are well-developed and numerous in unplaced families and 
especially in Integripalpia. Well-developed spines are stout and long, longer than the 
width of a tibia and often longer than the width of a femur. In most Annulipalpia, spines 
are absent; if present, they are scarce, very small or imperceptible, and their length is 
noticeably less than the corresponding leg segment’s width. Spines of unplaced families 
are not as numerous or developed as in Integripalpia. 
  The number and arrangement of leg spines are good characteristics for families 
and more-refined lower taxa. Information about the number, arrangements, and colors of 
different caddisfly male fore femoral and fore tibial spines are represented in Table 5 and 
are discussed below. 
 Microstructure of spines. Recent investigation of the microsculpture of leg spines 
has shown noticeable differences in their morphology among subfamilies and even in 
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otherwise similar genera. For instance, microstructure of Pseudostenophylacinae 
(Pseudostenophylax) spines is quite different from that of Limnephilinae spines (Fig. 
147C). It was found also that in different genera of the Limnephilinae microstructure of 
spines is quite different, for example in studied species of Pycnopsyche and Limnephilus 
(Fig. 147A-B) (Vshivkova et al., 2006).  Further investigation of this character probably 
can contribute much toward understanding relationships among genera and higher taxa. 
Falsicalcar (fcr) (Fig. 146). In Integripalpia, one or more very characteristic 
apical spines may be present at the base of the hind leg apical spurs.  These spines look 
somewhat like spurs but differ in color and, like all spines, are devoid of setae and have a 
microsculptured surface (Fig. 146A). This structure is here termed a “falsicalcar” (fcr), 
or “false spur.”  The falsicalcar/falcicalcarae is/are often present in Integripalpia, 
especially in Plenitentoria.  They are present in outgroup families Phryganopsychidae, 
Phryganeidae, Brachycentridae (Brachycentrus), and Apataniidae, but are absent in 
Goeridae, Uenoidae, Lepidostomatidae, and Brachycentridae (Micrasema). They are also 
absent in all studied Annulipalpia, unplaced families, and Brevitentoria genera Molanna, 
Psilotreta, and Ceraclea. A single spine that looks like a falsicalcar was seen in 
Sericostomatidae (Fattigia), but it is not clear whether this is homologous with the 
falsicalcar in the above Plenitentoria.  
Several conditions of falsicalcar development can be distinguished among the 
taxa investigated (Table 6): 
Type 0. Falcicalcar/falsicalcarae absent: 
 
 Plenitentoria: Goeridae (Goera japonica Banks, Lepania cascada Ross),  
  
219
 Brachycentridae (Micrasema charonis Banks), Lepidostomatidae   
  [(Lepidostoma togatum (Hagen), Lepidostoma elongatum (Martynov)],  
  Uenoidae (Neophylax consimilis Betten, N. occidentis Banks); 
Brevitentoria: all studied taxa except Fattigia; Annulipalpia; unplaced 
families. 
 
Type FA. Falsicalcar/falsicalcarae present: 
 
 FA1. Only one falsicalcar present on each tibia: 
e.g., Phryganopsyche, Brachycentridae (Brachycentrus), Uenoidae 
(Oligophlebodes), Apataniidae (Manophylax butleri Schuster); 
 
 FA2. Two falsicalcarae presenton each tibia; 
  Phryganeidae, Apataniidae [(Allomyia sichotalinensis (Martynov), 
Apatania doehleri Schmid, A. praevolens Morse; Pedomoecus 
sierra Ross, all Limnephilidae, except Thermophylax (however, to 
confirm, it is desirable to have more material). 
 
Spurs. The spurs (spr) are located on the surfaces of tibiae, such that they are 
usually called tibial spurs. Spurs are located mesolaterally on the apical part of a tibia 
[apical spurs (ap.spr)] (Fig. 142), or subapically, closer to the middle of the tibia – 
[subapical spurs (sap.spr)] (Fig. 142). On a given leg, they occur only in these two 
positions and, when present, are either single or paired. When paired in these two 
positions, they are differentiated as anterior and posterior spurs, or, according to 
Martynov (1924) and Betten (1934) they are referred to as outer and inner, respectively. 
The shape and microsculpture of spurs are very important diagnostic characters. 
 Spur morphology. Spur morphology of caddisflies has not been investigated well 
and has not been discussed in previous literature, except for some cases connected with 
the modification of hind leg spurs. 
 Some interesting features of spur morphology, such as the shape of spurs, the 
covering of spurs, presence of rim(s) of spur spinules (rss) (Fig. 147-149). and a spur 
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campaniform organ (co) (Fig. 148-149) were discovered in this study by use of a 
compound microscope and especially a scanning electron microscope (SEM). 
 Shape and length of spurs. The spurs are slender, pointed processes with a basal 
articulation and passive mobility. They may be relatively long and thin with lengths two 
to three or more times longer than the greatest tibial width (most caddisflies), or short and 
thick, even on midlegs and hind legs, with a length equal to the greatest tibial width or 
even shorter. 
The anterior (inner) and posterior (outer) spurs are not equal in size; the anterior 
spur is longer and the posterior is slightly or conspicuously shorter; this condition is 
recorded for Lepidoptera, also (Kristensen, 1999). Usually a spur is a long, straight, 
conical outgrowth with a tapered apex (Fig. 146A, 147-149), or the apex is obtuse or 
slightly rounded and bent toward the leg axis, or is slightly curved toward the leg axis. In 
studied Dicosmoecinae the apex is ogival, with a concave, spoon-like inner surface (Fig. 
148M). The spur inner surface in some Integripalpia (especially in Plenitentoria) often is 
concave, forming a spur furrow (spf) which is sometimes convex at the base (Fig. 147A, 
148). The spur furrow usually is devoid of spinules; however, in some dicosmoecines it is 
covered by microspinules (Fig. 148K-N). 
 The anterior apical spur sometimes may be strongly modified in males only (e.g., 
some Neophylax, Oligophlebodes) (Fig. 146C) or in both sexes [(Platycentropus radiatus 
(Say)] (Fig. 146D). The strong modifications of the spur occur more often in the hind leg: 
e.g., some annulipalpian Xiphocentronidae (Drepanocentron, Xiphocentron) (Schmid, 
1982), Glossosomatidae (Glossosoma) (Betten, 1934; Schmid, 1998; many others), some 
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Limnephiloidea (e.g., some Neophylax, Platycentropus) (Schmid, 1989; Vineyard and 
Wiggins, 1987; Vineyard et al., 2005). However, the anterior spurs of male forelegs can 
also be slightly modified (e.g., Limnephilidae: Philarctus; “Limnephilus” submonilifer 
Walker) (Schmid, 1998) (Fig. 142E).  
 Spur covering.  The spurs are covered with some outgrowths which were 
classified by some authors as simple cuticular outgrowths, for example, as 
“microscopically small, fine points” (Betten, 1934). Others considered that spurs are 
covered with hairs or setae. Snodgrass (1935) recorded that insect “spurs may themselves 
bear unicellular processes, or setae.” Ross (1944) recorded that spurs of some caddisflies 
(e.g., Goeridae) are covered by setae. Schmid (1998) characterized modified spurs of 
Neophylax as “surrounded by sort of rigid horn-shaped structures consisting of a row of 
partially fused hairs” and spurs of Oligophlebodes as having “few bristles on inner side.” 
What structures actually cover the spur surface – setae (i.e., unicellular outgrowths, 
which should possess alveoli and arise from a single trichogen cell) or multicellular 
cuticle outgrowths? Micromorphological investigation undertaken in this study has 
shown that caddisfly spurs are covered by multicellular cuticular outgrowths which may 
be classified as spinules because they have no alveoli (Vshivkova et al., 2006).  
A recent investigation of the antennal cleaner structures (ACS) in Hymenoptera 
(cohort Hymenopterida, including Amphiesmenoptera), which involve fore tibiae, fore 
tibial spurs and/or fore basitarsi, has shown the presence of “spine-like microsculpture”  
on the surfaces of foreleg spurs (on each unmodified posterior spur and on each modified 
anterior spur, or calcar) (Basibuyuk et al., 1995).  
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The spur spinules in caddisflies are represented by two types: covering spur 
spinules (css) (Fig. 147-149) and flat spur spinules (fss) (Fig. 147A).  
The covering spur spinules cover all surfaces of spurs [e.g., Lepidoptera 
(Glossata); Plenitentoria (Phryganopsychidae, Phryganeidae, Brachycentridae, 
Lepidostomatidae), Brevitentoria, Annulipalpia) or the outer and sub-outer surfaces of 
spurs (e.g., some Limnephiloidea; Hymenoptera); surface of the spur furrow usually is 
devoid of setae, but in studied Dicosmoecinae the covering spinules were observed on 
basal furrow area also at a magnification of 70X (Fig. 148). The spinules cover spurs 
from base to apex; the spur apex often is smooth and devoid of spinules. Covering spur 
spinules may be short (shorter than the width of the spur at the base), or they may be long 
(longer than the width of the spur at the base) (Fig. 148). 
 The flat spur spinules appear as structures forming a single or double flat-spinule 
spur rim(s) or “toothed rim(s)” (the latter term is used by Basibuyuk et al., 1995, for 
Hymenoptera). This toothed rim appears under the stereomicroscope as a dark line if the 
flat spinules are not visible at a magnification of 70X (Fig. 148). Otherwise, the rim looks 
like a serrated ridge that is easily visible at less than 70X magnification. The toothed rim 
extends from the spur base to the apex. A single toothed rim is characteristic for 
Annulipalpia; it is very well-developed in Stenopsychidae (Stenopsyche) (Fig. 148). Two 
toothed rims can be located either (a) on opposite sides of the spur (e.g., unplaced 
families, Lepidostomatidae, Apataniidae), or (b) two toothed rims closer to each other on 
the side next to the leg axis (e.g., Limnephilidae s.l. + Neophylax; Hymenoptera) (Fig. 
148J-O). 
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 The covering spinules of a spur are oriented obliquely with respect to the spur 
surface and are all oriented the same way or are arranged in rows. In rare cases, rows are 
oriented obliquely (Phryganopsychidae and Brachycentridae) (Fig. 148). 
 Several types of spurs based on length and orientation of spinules can be 
distinguished: 
 I. Classification of spurs based on spur spinule length: 
 
  Type S. Spur covering spinules short, not longer than width of spur base 
   e.g., all studied Plenitentoria, except Lepidostomatidae (Fig. 148); 
 
Type L. Spur covering spinules long, longer than width of spur base (Fig. 
148) 
   e.g., Lepidostomatidae. 
 
II. Classification of spurs based on orientation of their covering spinules: 
 
Type D. Spur covering spinules direction slightly convergent on 
longitudinal line for most of spur length (Fig. 148): 
 e.g., all studied Integripalpia, except Phryganopsychidae and 
 Brachycentridae, studied Lepidoptera (Micropterigidae, Glossata), 
 Hymenoptera. 
 
 Type O. Spur covering spinules oriented obliquely (Fig. 148): 
   e.g., Phryganopsychidae, Brachycentridae. 
 
III. Classification of spurs based on the spur rim development (Table 6): 
 
   Type SP. Spur rim present: 
 
    SP-2. Two rims present: 
 
SP-2a. Spur rims weakly developed; rims located opposite 
each other; spur inner furrow not developed (Fig. 
148): 
      e.g., studied Rhyacophilidae, Hydrobiosidae,  
      Glossosomatidae, Lepidostomatidae, Apataniidae,    
      Pedomoecus sierra Ross, Lepidoptera   
      (Micropterigidae); 
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SP-2b. Spur rims well-developed (obviously serrated); spur 
rims located slightly closer to each other toward 
side  nearest leg axis (Fig. 148): 
 e.g., Limnephilidae; unplaced Cryptochia pilosa 
 (Banks); studied Brevitentoria; Hymenoptera; 
 
    SP-1. One spur rim present: 
 
SP-1a. Spur rim weakly developed (visible as dark line 
under magnification of 40-100X) (Fig. 148): 
      e.g., Hydropsyche, Cheumatopsyche, Diplectrona; 
 
SP-1b. Spur rim very well-developed, obviously serrated 
(Fig. 148): 
 e.g., Stenopsyche; 
 
  Type SP-0. Spur rim absent (Fig. 148C, G-I): 
 
 e.g., Lepidoptera (Glossata), Phryganeidae, Phryganopsychidae, 
 Brachycentridae. 
 
 Spur Morphology Index. In order to characterize spurs of different taxa concisely, 
a combined metric is introduced to indicate spur microsculpture, falsicalcarae 
development, and the number of spurs, 
    IS = M+F,  
where M is a characteristic of spur rim development and F is a characteristic of 
falsicalcarae development. M may be expressed with one of the symbols recorded above 
in classification II and III; F means the number of falsicalcarae. For example, IS = 
SP2b+2  is a characteristic for the family Limnephilidae. It means that limnephilids have 
legs with two-rimed spurs and rims are well-developed, two falsicalcar, and 8 spurs.  
 Spur campaniform organ (co) (Fig. 148-149). In some studied caddisflies, 
especially in limnephilids, a campaniform organ was discovered on the outer surface of 
the spur at its base. This sensory organ looks like a pocket or a round hole. In studied 
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Dicosmoecinae, two campaniform organs were observed on the same spur (Fig. 148M). 
According to Chapman (1998), the campaniform organs (sensilla) are situated in areas of 
the cuticle that are subject to stress (Chapman, 1998). Although the functional role of 
spurs is not clear, the presence of campaniform organs (co) confirms their role as 
mechanoreceptors. In the opinion of other authors, such as McIndoo (1914, 1915) the 
organ is a receptor of odor stimuli. Probably they are used for grooming (at least in 
Integripalpia). A study of functional morphology and anatomy of spurs and behavioral 
features in Trichoptera, especially copulating and grooming behavior, should bring much 
interesting information for understanding high spur variability in Trichoptera and may 
add some valuable phylogenetic information. 
 The number of spurs and their arrangement. The number of spurs and the 
arrangement of spurs, or spur formula, are very characteristic for families, genera, and 
sometimes for species groups. 
 The number of spurs and spur formula. The number of spurs (N) on each foreleg, 
middle leg, and hind leg is often provided, respectively, in the form "X.X.X" and referred 
to as the "spur formula" (SF). This character has been used very widely by 
trichopterologists since the 19th century; in almost all diagnostic keys, the spur formula is 
used.  Mosely (1939) wrote “The spurs are of considerable importance in classifications 
and, at one time, were considered to furnish good and sufficient characters for the 
separation of the genera. With a more advanced knowledge of the Order, the importance 
of the spurs as a generic character has been somewhat diminished, so that species with 
varying spur-formulae may be placed in the same genus.” Although spur formulae are 
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still in use (e.g., Wiggins 1996, Malicky 2005), the significance of the character has 
become less important with time for diagnosis of families, subfamilies, and tribes because 
it was recognized that the spur formula is variable among genera; however it is fairly 
reliable for generic diagnoses.  
 The number of spurs is not unique for many taxa (except Chilostigmodes with a 
total of only 3 spurs, and "Limnephilus" hovsgolicus males with a total of only 1 spur). 
Very often, distantly related families possess the same spur formula.  For example, the 
maximum total number of spurs in Trichoptera (a complete spur formula is N = 11, SF = 
3.4.4), is characteristic for 4 Annulipalpian families (Stenopsychidae, Ecnomidae, 
Dipseudopsidae, Polycentropodidae) and Rhyacophilidae.  The total N = 10 (SF = 2.4.4) 
is characteristic for many Annulipalpia (most Philopotamidae, most Hydropsychidae, 
Xiphocentronidae, Psychomyiidae), for some unplaced families [most Glossosomatidae, 
a few Hydroptilidae (Palaeagapetus)], for most outgroup Plenitentoria [e.g., 
Oeconesidae, Phryganopsychidae, Phryganeidae, Lepidostomatidae, Brachycentridae 
(Brachycentrus), Hydrosalpingidae, Pisuliidae, Kokiriidae, a few Goeridae (Goera) and a 
few Uenoidae (Farula)], and also for many Brevitentoria (Tasimiidae, Odontoceridae, 
Atriplectididae, Philorheithridae, Molannidae, Calocidae) (Table 6). The total N = 8 (SF 
= 1.3.4) is more commonly present in Apataniidae + Limnephilidae (Malicky, 2005).  
 The smaller reduction of spur numbers from a full set (N = 11, SF = 1.3.4) to a 
minimal number (N = 3, SF = 1.1.1 in Chilostigmodes, and N = 1, SF = 0.1.0 in 
“Limnephilus” hovsgolicus Morse) results first from absence of one or both subapical 
spurs. More often, a smaller number of spurs among Trichoptera occurs on the first leg 
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(36.7 %), then, on the mid-leg (66.7%); the hind leg spur numbers in caddisflies is more 
nearly constant (82.4%) (calculation based on data of Table 6). 
 In some families the number of spurs (N) and the spur formula (SF) are constant 
in included genera (especially in basal Trichoptera lineages with an ancestral set of spurs 
N = 11, and in those which possess N = 10. There also are many other families (usually 
families considered as evolutionary advanced, such as Limnephilidae and its subfamilies 
and tribes) with a highly variable spur formula. In such families often the primitive and 
advanced condition can be found in different representatives: for example, the uenoid 
Farula possesses N = 10 (SF = 2.4.4), but some other genera have N = 8, or 7, or 6 (SF = 
1.3.4, 1.3.3., 1.2.3). Even 1.2.2 can be found (Neophylax consimilis Betten). In 
Limnephilidae, the basal set of spurs is 8 (N = 8, SF = 1.3.4), and such a condition is 
characteristic for most true Dicosmoecinae. In the “false” Dicosmoecinae, spur reduction 
often takes place (N = 7, SF = 1.2.4, or N = 5, SF = 1.2.2). In Drusinae, the 
plesiomorphic condition of this character is N = 7 (SF = 1.3.3), and it can be found in 
most Drusus and Monocentra, whereas some other genera have a tendency to spur 
reduction (N = 6-5, SF = 1.2.3, or 1.2.2). In Limnephilidae a basal set of spurs has N = 8 
(SF = 1.3.4), and it is also characteristic for the tribe Limnephilini (the genera of this tribe 
demonstrate conservatism in spur reduction, and those which possess a reduced set of 
spurs are candidates to be moved to other tribes), whereas in Chilostigmini, the number 
of spur varies from 8 (some Homophylax) to 3 (Chilostigmodes). 
 Usually in the same genus, the number of spurs and the spur arrangement are the 
same in the same sex (the males sometimes have a reduced number of spurs); however, 
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there are some cases when this rule does not work. For example, in Brachycentrus we can 
find species with SF = 2.3.3 and SF = 2.2.2, in Philocasca 1.3.4, 1.2.4, 1.2.2, and so on. 
However, such cases are more exceptions than a rule. Moreover, such cases can often 
indirectly point to taxon polyphyly rather than always being evidence of a real 
polymorphism or individual variation.  In well investigated taxa with correctly 
understood phylogenetic relationships, the spur formula is usually the same among 
included species; in such cases the spur formula is a very reliable character for 
recognizing taxa of different hierarchical levels.  
Among Plenitentoria, only Phryganeoidea, Brachycentridae, and 
Lepidostomatidae have two spurs on the first leg; all others (Limnephilidae, Goeridae, 
Uenoidae, Rossianidae and Apataniidae) have only one spur, or, very rarely no spur at all.  
The midlegs and hind legs usually each possesses two to four spurs; a smaller number of 
spurs is a very rare event. A spur formula 1.3.4 is constant for all genera of Limnephilini, 
and can be considered characteristic of the tribe. Those genera which have a different 
formula are recognized here as members of other Limnephilidae tribes or subfamilies. 
 Among Brevitentoria, the spur formula usually varies from 2.4.4 to 2.2.2; 
however, some exceptions do exist.   
 Sometimes differences in spur formulae is connected with sexual dimorphism (the 
male sometimes possesses fewer spurs) (Table 6), especially in limnephilid groups where 
males possess raptorial fore legs.  
 
 Phylogenetic conclusions. 
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(1) Presence of spines. Leg spines are rarely present in Annulipalpia (although, if they are 
present, they are very short, imperceptible, and not numerous) and absent in primitive 
Lepidoptera, but are present in unplaced families, and especially in Integripalpia, in 
which they are numerous, long, stout, and very conspicuous. Therefore, presence of many 
well-developed spines, especially intercalary spines, is considered apomorphic, and a 
synapomorphy for the lineage of the unplaced families (Rhyacophilidae + Hydrobiosidae 
+ Glossosomatidae + Hydroptilidae) + Integripalpia.  
(2) Microstructure of spines. The microstructure of spines varies among different taxa 
and probably can serve as a good diagnostic character and probably also for phylogenetic 
inferences. Limnephilidae spines have marked differences in their microstructure among 
subfamilies and even closely related genera.  
(3) Falsicalcar. Absence of distal spines (falsicalcar) at the base of apical spurs is 
considered a plesiomorphic condition because they are absent in Annulipalpia, unplaced 
families, and Brevitentoria. Presence of falsicalcar/falsicalcarae in Plenitentoria is 
considered apomorphic and a synapomorphy for this Infraorder. Presence of one spine at 
the base of apical spurs is considered an intermediate condition and plesiomorphic with 
respect to two spines. Probably, two spines at the base of apical spurs is characteristic for 
some Plenitentoria, such as Phryganeidae, some Apataniidae, and Limnephilidae.  
A linear transformation series for falsicalcarae is from Type 0 to Type FA1 to 
Type FA2. 
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(4) Tibial-tarsal adhesive line. Presence of a tibial-tarsal adhesive line probably is a 
synapomorphy for some lineages of Limnephilidae.  This character was not observed in 
other caddisflies.  However, the character is not sufficiently studied in order to ratify it. 
(5) Arrangement and number of spurs.  According Kristensen (1999), “the ground plan of 
the Amphiesmenoptera an equipment of spurs is present on all three tibiae: on the fore 
tibia an unpaired at midlength and a pair at the apex; on the mid-and hind legs a pair at 
midlength and at the apex.” This compliment is described by the formula 3.4.4. Thus, the 
presence of 11 spurs (SF = 3.4.4) in basal Annulipalpia and unplaced Rhyacophilidae is 
considered plesiomorphic and an ancestral condition for Trichoptera. All immediate 
outgroup families of Integripalpia possess N = 10 (SF = 2.4.4). This condition is 
considered apomorphic in Trichoptera and plesiomorphic for Plenitentoria. The absence 
of homologous spurs is considered apomorphic. The linear transformation series in 
Plenitentoria for each fore leg is from two spurs, to one, to zero; for each midleg, from 
four to three to two to one; for each hind leg it is from four to three to two to one, also. 
The spur formula SF = 1.1.1 is an autopomorphy for Chilostigmodes. The fewest spurs in 
caddisflies was recorded for "Limnephilus" hovsgolicus male, which possesses only one 
tiny midleg apical spur (no more than 2-3 times as long as its diameter) (SF = 0.1.0) 
(Morse, 1999). 
It is obvious that a smaller number of leg spurs is an apomorphic tendency in 
caddisflies, and is connected with some unknown adaptation.   
(6) Length of spur covering spinules. Leg spurs are covered by fine spinules which can be 
short or long. Short spinules are more usual among caddisflies, and occur often in 
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Integripalpia and outgroup families. Therefore, short setae are considered a 
plesiomorphic condition in Integripalpia. 
(7) Orientation of spur covering spinules. Spur covering spinules that are convergent on a 
longitudinal line (Type D) are considered plesiomorphic in Integripalpia. Those oriented 
obliquely in one direction with respect to the length of the spur (Type O) are considered 
apomorphic and this condition is a synapomorphy for families Phryganopsychidae and 
Brachycentridae. 
(8) Spur toothed rim development. This character is not well-studied in caddisflies, but it 
was found that the spur toothed rims are not developed in Lepidoptera (Glossata), 
Phryganopsychidae, Brachycentridae, and Phryganeidae; one spur rim is present in 
Annulipalpia and two spur rims in Lepidoptera (Micropterigidae), Hymenoptera, 
unplaced families of Trichoptera, and Integripalpia. Two rims on each spur in 
Hymenoptera and Micropterigidae suggests that this condition is plesiomorphic for 
Trichoptera, so that the single rim condition in Annulipalpia is a synapomorphy for that 
suborder; the absence of spur rims in Phryganeoidea is an apomorphic condition. The 
linear transformation series is from Type SP-2 to Type SP-1 to Type SP-0. 
(9) Spur campaniform organ. This character is newly studied and observed only in 
Integripalpia (presumably in only a few Limnephilidae). It needs to be investigated in 
unplaced families and in Annulipalpia. There are two conditions of this organ 
development: in most studied plenitentorians one campaniform organ is present, but in 
some Dicosmoecinae, two. Presence of one campaniform organ is considered 
plesiomorphic, and presence of two campaniform organs is considered apomorphic.  
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(10) Some modifications of caddisfly legs and grooming behavior of insects. It has been 
suggested that details of grooming behavior could provide information concerning the 
evolution of various insect groups (Basibuyuk et al., 1995). At least in Hymenoptera most 
modifications of foreleg tibiae, spurs (including the modified foreleg spurs, calcarae), 
and basitarsi are connected with formation of antennal cleaner mechanisms used in 
grooming behavior. Probably, similar modifications have taken place in Trichoptera. 
Such characters as spurs with a well-developed spur furrow surrounded by a toothed rim, 
spur modifications, and probably tibial-tarsal adhesive lines may be also associated with 
grooming behavior. 
 
2.1.8.3. Peculiar structures of legs  
 Fore legs. Fore legs of limnephilids are shorter and stouter than midlegs and hind 
legs.  
 Fore femora. The fore femora can provide some useful information for phylogeny 
and systematics. The shape of a fore femur, the arrangement and number of subapical 
spines, and the presence/absence in some lineages of Limnephilidae of a "femur brush" 
along each femoral ventral margin are probably useful characters.  
Shape of the fore femur. In some limnephilids, another deviation of the fore femur 
shape takes place in which the femur may be narrowed or widened and flattened. A male 
fore femur is considered as “normal” if its width (WF) is about 0.20 times its length (LF), 
“enlarged” if the WF/LF is 0.25-0.50 times LF, and “narrow” if the WF/LF is less than 
0.17 times LF. The ratio which can help to estimate the femur shape is named FSh (= 
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WF/LF), where W is the greatest transverse width of the fore femur, and L is its greatest 
length. 
Three conditions of the fore femur are distinguished: 
Type FP. Fore femur normal in shape (FSh is about 0.20): 
e.g., outgroup families and most Plenitentoria; also, almost all other 
caddisflies; 
 
Type FN. Fore femur narrow (FSh is about 0.17): 
e.g., some Chilostigmini and Stenophylacini; 
 
Type FE. Fore femur enlarged (FSh is about 0.25-0.50): 
e.g., Sphagnophylax, Thermophylax, Lepnevaina, Anomalopterygella, 
Annitella, Badukiella, Chaetopteroides, Chaetopterygopsis, Chaetopteryx, 
Psilopteryx, Desmona, Frenesia, Colpotaulius, "Limnephilus" samoedus 
(McLachlan), "Limnephilus" hovsgolicus (and some other species of the 
former genus "Limnephilus"), Philarctus, Anisogamus, Chionophylax, 
Micropterna, Astratodina. 
Fore femoral-tibial grasping structures. In some Limnephilinae, strong 
modifications of femora and tibiae take place in which each femur is enlarged sub-basally 
and thigh-like, and a dense row of setae or bristles occurs on ventral margins of each 
femur (“femoral setal/bristle brush”) and tibia, so that the fore leg appears to be raptorial. 
Spinules or setae are directed perpendicular to the tibial axis or else obliquely to it. The 
color of setae/spinules may be light (light brown, yellowish), or dark; spinules may be 
very dark or black. Collectively, this femur-tibial shape and setae/bristles are named the 
“femoral-tibial grasping structures” (FTGS) or the “femoral-tibial brush” (Fig. 142-143). 
This suite of characters is often connected with the absence of fore femur spurs. These 
raptorial legs occur only in some lineages of Limnephilinae and do not occur in other 
caddisflies. Data on FTGS for studied species are included in Table 5. 
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Raptorial fore legs are perhaps connected with sexual behavior, because they 
occur in males only. The character is not investigated at all, but should be studied for 
morpho-functional and behavioral features.  
Several types of femoral-tibial grasping mechanisms on the fore femur can be 
distinguished (se - setae, sp – spine-like bristles, aam – setae/spine-like bristles located 
along all ventral margins of fore femora and tibiae): 
Type P.  Femur not enlarged, without setae, bristles or spines arranged in rows 
along ventral margins of fore femur and tibia: 
  e.g., most Trichoptera; 
 
Type FN. Femur normal (not enlarged) and with row of setae on each fore femur 
only: 
 
  FN-1/3. Row of setae located in distal third of each femur: 
e.g., Dicosmoecinae (Austrocosmoecus hirsutus Schmid), Drusinae 
(Cryptothrix); Stenophylacini (Melampophylax); 
 
  FN-1/2. Row of setae located in distal half of each femur: 
e.g., Dicosmoecinae (Ecclisomyia, Verger), Drusinae (some  
Drusus, Ecclisopteryx, Metanoea), Limnephilini (Arctopora, 
Asynarchus, Lenarchus, "Limnephilus" fenestratus (Zetterstedt), 
Rivulophilus), Stenophylacini (Enoicyla), Chilostigmini 
[(Chilostigmodes areolata (Walker)]; 
 
  FN-2/3. Row of setae located in distal two-thirds of each fore femur: 
e.g., unplaced Limnephilidae genus (Hesperophylax); 
 
FN-aam. Row of setae located all along ventral margin of each fore femur: 
e.g., Chilostigmini (Brachypsyche, Chilostigmodes forcipatus  
Martynov); 
 
Type FE. Each fore femur enlarged, thigh-like, with row/rows of setae or spine- 
like bristles along the ventral margin of fore femur, or femur + tibia: 
 
FE (se+0). Femur slightly enlarged, with row of setae on femur only: 
   e.g., Chaetopterygini [Chaetopteroides maximus (Kumanski)]; 
 
  FE (se+se). Femoral and tibial brushes formed by short setae:  
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e.g., unplaced Limnephilidae genera and species [Astratodina, 
Chionophylax, "Limnephilus" samoedus (McLachlan), 
"Limnephilus" hovsgolicus Morse, Sphagnophylax], 
Chaetopterygini (Annitella, Badukiella, Chaetopterygopsis, 
Chaetopteryx, Psilopteryx), Limnephilini (Philarctus), 
Stenophylacini (Anisogamus, Micropterna); 
 
FE (sp-se). Femoral brush formed by spine-like bristles and tibial brush is 
formed by setae:  
e.g., unplaced Limnephilidae genus (Lepnevaina), Chilostigmini 
(Desmona bethula Denning); 
 
FE (se-sp). Femoral brush formed by setae and tibial brush formed by 
spine-like bristles: 
e.g., unplaced Limnephilidae genus (Colpotaulius), Chilostigmini 
(Frenesia); 
 
FE (sp-sp). Both femoral and tibial brushes formed by spine-like bristles: 
e.g., unplaced Limnephilidae genus (Thermophylax), Drusinae 
(Anomalopterygella). 
 
As rule, femora with normal shape (not enlarged) possess only setae and never 
spinules; such setae are usually scarce and thin.  An enlarged femur possesses a row of 
setae/spinules which cover almost entire ventral margin; a normally shaped femur has 
setae usually concentrated on the distal part of the femur. Well-formed femoral-tibial 
brushes on the raptorial femur are found in subfamily Limnephilinae only. There is one 
exception, Drusinae (Anomalopterygella), but the systematic position of that genus needs 
confirmation. 
 Subapical spines (SAS) of the male fore femur. Subapical spine(s) (sa.sp) may 
occur distolaterally on the male fore femur of some limnephilids (Fig. 142-143). The 
absence of such spines is usually connected with FTGS. If subapical spines are present, 
they are located a short distance from the apical edge of the femur as a group of spines, or 
in a longitudinal line along the femur. The number of spines and their location vary. In 
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studied Annulipalpia, one spine is usually present, in Integripalpia the number varies 
from zero to six or more (Table 5). 
 Several conditions of this character can be distinguished (those species which 
possess highly specialized raptorial fore femora are not included here): 
Type NS (3-4). Each male fore femur normal, with three-four subapical spines: 
  e.g., Phryganopsychidae, Phryganeidae, Dicosmoecinae (Allocosmoecus,  
Archeophylax, Austrocosmoecus, Dicosmoecus), Stenophylacini 
(Hydatophylax); 
 
Type NS (2-1). Each male fore femur normal, with two subapical spines: 
e.g., Eocosmoecus, Onocosmoecus, Philocasca rivularis Wiggins, all true 
Limnephilini,  Stenophylacini (Consorophylax, Halesus, Potamophylax,  
Pycnopsyche, some Stenophylax), Pseudostenophylacinae (some 
Pseudostenophylax); 
 
Type NS (1). Each male fore femur normal, with only one subapical spine 
present: 
e.g., studied Annulipalpia, Lepania, Brachycentridae, Lepidostomatidae, 
Uenoidae, Rossianidae, Apataniidae, some unplaced Limnephilidae genera 
and species (e.g., Thermophylax, Psychoronia, Philocasca demita Ross, 
"Limnephilus" sperryi (Banks), Dicosmoecinae (Amphicosmoecus canax 
(Ross), Ecclisocosmoecus, Ecclisomyia, some Ironoquia, Verger, 
Nothopsyche pallipes Banks), Chilostigmini (Desmona mono Denning, 
Glyphopsyche, Grensia, Homophylax), Stenophylacini (Allogamus, 
Chyranda, Clostoeca, Melampophylax, Mesophylax, Parachiona, some 
Stenophylax), Pseudostenophylacinae (some Pseudostenophylax); 
 
 Type NS (0). Each male fore femur normal, with no subapical spines: 
e.g., Goeridae (Goera japonica Banks), some Limnephilidae (e.g., 
Dicosmoecinae [Anomalocosmoecus illiesi (Marlier), Nothopsyche 
nigripes Martynov, N. ruficollis (Ulmer)], Drusinae (all studied species), 
Chilostigmini (Brachypsyche, Chilostigmodes, Chilostigma, Phanocelia, 
Psychoglypha), Stenophylacini (Enoicyla). 
 
 In those taxa which possess raptorial fore legs, there are several conditions of the 
development of subapical spines (Table 5): 
 Type RS (0). Each male fore femur is raptorial, with no spines: 
  e.g., Anomalopterygella, "Limnephilus" hovsgolicus Morse; 
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 Type RS (1). Each male fore femur raptorial, with one subapical spine: 
  e.g., Thermophylax, Colpotaulius, Badukiella, Chaetopteroides, Frenesia, 
  Astratodina; 
 
 Type RS (2). Each male fore femur raptorial, with two subapical spines: 
e.g., "Limnephilus" samoedus (McLachlan), Anisogamus, Micropterna; 
 
Type RS (3-4). Each male fore femur raptorial, with three to four subapical 
spines: 
e.g., Lepnevaina, Annitella, Chaetopterygopsis, Chaetopteryx, Psilopteryx,  
  Chionophylax; 
 
 Type RS (5-6). Male fore femur raptorial, with five to six subapical spines: 
e.g., Sphagnophylax, Philarctus bergrothi McLachlan; 
 
 Type RS (> 10). Male fore femur raptorial, more than ten subapical spines: 
e.g., Desmona bethula Denning. 
Fore tibiae. 
 Intercalary spines of the fore tibiae (in.sp) (IS) (Fig. 143) have never been 
discussed in the literature. These spines are located on the narrow mesal surface between 
the anterior and posterior edges of each fore tibia. 
 These spines are present and well-developed on male fore tibiae in unplaced 
families + Integripalpia (especially in Plenitentoria) (Table 5), but they are absent in 
Annulipalpia. The number of tibial spines varies in studied Plenitentoria from 0 to 26. In 
Phryganeidae they are relatively numerous (10-20), in other immediate outgroup families 
they vary from zero to six. Usually immediate outgroup families possess five to six 
intercalary spines. 
 Several states of this character can be distinguished: 
Type 0. Male fore tibial intercalary spines absent: 
(Note: All representatives medium or small, or both small-bodied and with 
raptorial fore femora. In Plenitentoria only in Lepidostomatidae 
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(Lepidostoma togatum (Hagen), Dinarthrodes) fore femora of males both 
have no intercalary spines and possess normal shape. In other Plenitentoria 
such a condition is found in Limnephilidae with raptorial fore femora 
only.): 
 
0-N. Fore femora normal shape: 
e.g., outgroup family Lepidostomatidae; 
 
0-EF. Fore femora raptorial: 
 Limnephilidae {e.g., unplaced species (Astratodina inermis 
Mosely, Desmona bethula Denning), Drusinae [Anomalopterygella 
with EF (sp-sp) type of femoral-tibial brush], Limnephilini 
[Philarctus with EF (se-se) type of femoral-tibial brush], 
Stenophylacini [Chionophylax with EF (se-se) type of femoral-
tibial brush], Psilopterna hirsuta Martynov with type of femoral-
tibial brush unstudied; 
 
Type P. Male fore tibial intercalary spines are present: 
 
P (1)-EF. Each male fore tibia with one intercalary spine, its fore femur 
raptorial: 
e.g., Limnephilidae [unplaced genus and species (Thermophylax 
with EP (sp-sp) type of femoral-tibial brush], "Limnephilus" 
samoedus (McLachlan) with EF (se-se) type of femoral-tibial 
brush]; 
 
P (2). Each male fore tibia with two intercalary spines, its fore femur 
normal (all representatives small-bodied): 
e.g., Drusinae (Drusus), Stenophylacini (Isogamus, 
Melampophylax); 
 
P (3-4). Each male fore tibia with three to four intercalary spines: 
 
P (3-4)-N. Fore femora normal:  
e.g., Goeridae (Lepania), Uenoidae [Oligophlebodes (3 
spines), Neophylax (4, sometimes 5 spines)], unplaced 
Limnephilidae genera [Pedomoecus (4 spines), 
Psychoronia (4 spines)], Drusinae [Ecclisopteryx (3 
spines), Metanoea (3 spines), Cryptothrix (4 spines)], 
Limnephilini [Arctopora (4 spines), Rhadicoleptus (4 
spines)], Stenophylacini [Mesophylax (3 spines), 
Consorophylax (4 spines), Micropterna (4 spines), 
Parachiona (4 spines)]; 
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P (3-4) EF. Fore femora raptorial: 
(Note: All representatives of this group are medium or 
small-bodied, or both small-bodied and with raptorial fore 
femora.) 
e.g., unplaced Limnephilidae genera [Sphagnophylax (3 
spines) with EF (se-se) type of femoral-tibial brush], 
Lepnevaina (4 spines) with EF (sp-se) type of femoral-
tibial brush], Limnephilini [Colpotaulius (4 spines) with EF 
(se-sp) type of femoral-tibial brush], Chaetopterygini 
[Badukiella (3 spines) with EF (se-se) type of femoral-tibial 
brush, Chaetopteryx (3 spines) with EF (se-se) type of 
femoral-tibial brush, Chaetopterygopsis (4 spines) with EF 
(se-se) type of femoral-tibial brush]; 
 
P (5). Each male fore tibia with five intercalary spines, its fore femur 
normal: 
(Note: All representatives are medium or small-bodied.) 
e.g., Apataniidae, Goeridae (Goera), unplaced Limnephiloidea 
genus (Cryptochia), Limnephilidae [Chilostigmini (Phanocelia), 
Stenophylacini (Clostoeca, Enoicyla)]; 
 
P (6-7). Each male fore tibia with six to seven intercalary spines: 
 
P (6-7) N. Fore femora normal:  
e.g., Brachycentridae (6 spines), Limnephilidae 
(Dicosmoecinae [Anomalocosmoecus (6 spines), some 
Verger (6 spines), Nothopsyche nigripes (7, sometimes 8 
spines), N. ruficollis (7, sometimes 8 spines)], 
Limnephilinae [unplaced species "Limnephilus" sperryi 
(Banks) (6 spines), Limnephilini [Limnephilus rhombicus 
(7 spines)], Chilostigmini [Frenesia (6 spines), 
Chilostigmodes (6-7 spines)]; 
 
P (6-7) EF. Fore femora raptorial: 
e.g., Chaetopterygini [Annitella (7 spines) with EF (se-se) 
type of femoral-tibial brush], Chilostigmini [Frenesia (6 
spines) with EF (se-sp) type of femoral-tibial brush]; 
 
P (8-9). Each male fore tibia with eight to nine intercalary spines: 
(Note: All representatives of this group are medium or small-
bodied, or both small-bodied and with raptorial femora.) 
 
P (8-9) N. Fore femora normal:  
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e.g., unplaced Limnephilidae genera ["Limnephilus" 
fenestratus (Zetterstedt) (8 spines), Philocasca demita (9 
spines)]; Limnephilini [Rivulophilus (9 spines)], 
Chilostigmini (Homophylax (6-8 spines), Desmona mono 
Denning (8 spines), Hesperophylax (8 spines)], 
Stenophylacini [Chyranda (8 spines)]; 
 
P (8-9) EF. Fore femora raptorial: 
e.g., Chaetopterygini [Chaetopteroides (9 spines) with EF 
(se-0) type of femoral-tibial brush, Psilopteryx (7-9 spines) 
with EF (se-se) type of femoral-tibial brush]; 
  
P (10-15). Each male fore tibia with ten to fifteen intercalary spines, its 
fore femur normal: 
(Note: All representatives of this group are relatively large-bodied 
with normal femora.) 
e.g., Phryganeidae [Agrypnia (10 spines), Banksiola, Hagenella, 
Phryganea (14 spines)], unplaced Limnephilidae genera 
["Limnephilus" fumosus (10 spines), Philocasca rivularis (14-15 
spines)], Dicosmoecinae [Ecclisomyia (10-11 spines), Verger  
michaelseni Ulmer (10 spines), Allocosmoecus (12-13 spines), 
Amphicosmoecus (12-13 spines), Ecclisocosmoecus (12-13 spines), 
Ironoquia (14 spines), Eocosmoecus (15 spines), Metacosmoecus 
(15 spines), Platycosmoecus (15 spines)], Pseudostenophylacinae 
[Pseudostenophylax adlimitans (Martynov) (14 spines)], 
Limnephilini [Glyphopsyche (10 spines), Halesochila  
(10 spines), Asynarchus (12 spines), Lenarchus (12 spines), 
Glyphotaelius (13-14 spines), Grammotaulius (13-14 spines), 
Nemotaulius (13-14 spines), Clistoronia (15 spines), Anabolia (16 
spines)], Chilostigmini [Grensia (12 spines)], Stenophylacini 
[Potamophylax (10-11 spines), Anisogamus (11-12 spines)], 
Brachypsyche (12 spines), Halesus (12 spines), Stenophylax (12 
spines)], Allogamus (13 spines), most Hydatophylax (14 spines), 
Pycnopsyche antica (Walker) (14 spines)], Psychoglypha (15 
spines), some Stenophylax (15 spines); 
 
P (16-18). Each male fore tibia with 16-18 intercalary spines, its fore 
femur normal: 
e.g., Dicosmoecinae [Onocosmoecus (17 spines)], 
Pseudostenophylacinae [Pseudostenophylax kamba Mosely (16-17 
spines), P. sparsus (Banks) (16-17 spines)]; 
 
P (19-20). Each male fore tibia with 19-20 intercalary spines, its fore 
femur normal: 
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e.g., Phryganopsychidae [Phryganopsyche (19-20 spines)], 
Limnephilidae [Stenophylacini Hydatophylax soldatovi 
(Martynov) (19-20 spines)]; 
 
P (> 20). Each male fore tibia with more than 20 intercalary spines, its fore 
femur normal: 
(Note: All representatives are large-bodied.) 
e.g., Dicosmoecinae [Archeophylax (22-23 spines), 
Austrocosmoecus (22-23 spines), Dicosmoecus (25 spines)], 
Pseudostenophylacinae [Pseudostenophylax amurensis 
(McLachlan) (20-21 spines)], Stenophylacini [Pycnopsyche flavata 
(Banks) (22 spines)]. 
 
Some notes concerning the character, “number of tibial intercalary spines”: 
1. Absence of intercalary spines or presence of only one intercalary spine takes place 
only in those male of limnephilids which possess raptorial fore legs and femoral-tibial 
brushes (grasping mechanism); with one exception (Lepidostomatidae). 
2. There are five general states of this character:  
a) Absence of intercalary spines or presence of few spines (zero to three): This is 
observed only in the outgroup family Lepidostomatidae, and in many genera in which 
males have raptorial fore legs; 
b) Presence of a moderate number of intercalary spines (four to seven): Such a 
condition often is characteristic for medium or small-bodied outgroup families such as 
Brachycentridae, Goeridae, and Apataniidae. Also, it is characteristic for former 
Dicosmoecinae (e.g., Anomalocosmoecus, Verger, and Nothopsyche), and for some 
Limnephilinae with medium or small bodies. 
 c) Presence of eight to nine intercalary spines: Such a number of intercalary 
spines is found only in Limnephilinae, in the three tribes other than Limnephilini; 
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 d) Numerous intercalary spines (10-20) are characteristic for outgroup families of 
Phryganeoidea and many Limnephilidae, none of which possess raptorial fore femora and 
most of which have large bodies; 
 e) Extra numerous intercalary spines (more than 20) are found in Limnephilidae 
only, in large-bodied representatives of subfamilies Dicosmoecinae and 
Pseudostenophylacinae with one exception (the stenophylacine Pycnopsyche flavata 
Banks). All representatives of this group have normal male femora and large bodies. 
 Probably the number of intercalary spines on male fore femora correlates with 
body size and with phylogeny. Also, it correlates with development of grasping 
mechanisms in males (if it is developed, intercalary spines are usually absent or not 
numerous). Probably these intercalary spines in Limnephiloidea males are involved in 
grasping females for mating. Apparently, the number of intercalary spines could serve as 
a diagnostic character for distinguishing some Plenitentoria families and included taxa. 
The micromorphology and function of intercalary spines should be studied. 
The length of male fore tibia + first tarsal segment. Within Plenitentoria, as well 
as in other major groups of caddisflies, the length of the male fore tibia + first tarsal 
segment is usually longer than the femur. The fore tibia + first tarsal segment are equal to 
the femur or shorter in some lineages of Limnephilidae only. A metric can be introduced 
to estimate this character: 
   F/TT = LF / (LTi+LTs1) 
F/TT – the ratio of the male fore femur length to the combined lengths of its fore tibia 
(LTi) + first tarsal segment (LTs1). 
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 Several types of development can be distinguished for this character: 
Type P. Length of each male fore femur less than sum of lengths of fore tibia + 
first tarsal segment (F/TT < 1); 
 
Type AI. Length of each male fore femur equal to sum of lengths of fore tibia + 
first tarsal segment (F/TT = 1); 
 
Type A2. Length of each male fore femur less than sum of lengths of fore tibia + 
first tarsal segment (F/TT > 1). 
 
The length of the male first tarsal segment. The first tarsal segment is usually 
well-developed in Trichoptera and it is conspicuously longer than any other tarsal 
segment. However, in some groups of Limnephilini, the first tarsal segment may be 
subequal to or shorter than the second. Such a condition is observed usually in those 
representatives which have modified fore legs, and it correlates with the character 
recorded above.  
   TS1/2 = LTS1/LTS2 
TS1/2 – the ratio of the male first tarsus length (LTS1) to the length of the second tarsus 
(LTS2). 
 Several conditions can be distinguished for this character: 
Type TP. First tarsal segment longer than second (LTS1> LTS2, or TS1/2 > 1);  
Type TA1. First tarsal segment subequal to second (LTS1=LTS2, or TS1/2 = 1); 
Type TA2. First tarsal segment shorter than second (LTS1 < LTS2), or  
 TS1/2 < 1. 
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Middle and hind legs. The peculiarities of mid- and hind legs are not so useful for 
diagnostic and phylogenetic purpose; however, it will be interesting to study the functional 
morphology of those representatives which are adapted to skimming on water surfaces. 
 
Phylogenetic conclusions 
(1) Shape of each male fore femur. Throughout almost all caddisflies, the normal shape of 
the fore femur is more or less common: the shape of the fore femur is not deviated among 
species and sexes (although the index FSh for “normal shape” condition may be different 
for different taxa). All outgroup families possess normal femora, so that normal femora 
are considered plesiomorphic in Limnephiloidea. The “enlarged” or “narrow” conditions 
are considered as innovations and synapomorphies for some limnephilid lineages. The 
linear transformation series of the character can be represented by two lines: 1) the 
lineage "femur narrowing" - from Type FP (plesiomorphic condition) to Type FT; 2) the 
lineage "femur enlarging" - from Type FP to Type FN. 
 1. Presence of a row of setae along the ventral margin of each male fore femur is 
an apomorphic condition and a synapomorphy for some lineages of Limnephilidae. 
 2. Presence of raptorial legs in some limnephilid males is an apomorphic 
condition and a synapomorphy for some lineages of Limnephilinae. 
(2) The fore femoral-tibial coupling apparatus.  Formation of the femoral-tibial coupling 
structure is obviously a synapomorphy for some lineages of Limnephilidae, because such 
structures are unique in Amphiesmenoptera, occurring in neither outgroup families nor 
Lepidoptera. Therefore, presence of the ventral brush (fringe) of setae/spinules is 
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considered apomorphic. The linear transformation series for this character is from Type P 
(normal male legs without any row of setae/spine-like bristles) to Type FN (normally 
shaped male fore legs and femur with a differently developed row of setae only in its 
distal portion of each femur) to Type FE (se-0) (each male fore femur slightly enlarged 
and with a row of setae) to Type FE (enlarged, thigh-shaped femur with differently 
developed rows of setae/spinules on the femur and its tibia). Among Type FE, a linear 
transformation series is from Type FE (se-se) to Types FE (se-sp/sp-se) and to Type FE 
(sp-sp).  
(3) Subapical spines of the male fore femora. This character has not been investigated 
sufficiently to estimate its phylogenetic value. Many Annulipalpia and immediate 
outgroup families possess only one subapical spine, as all immediate outgroup families of 
Limnephiloidea, except Phryganopsychidae + Phryganeidae have three to four subapical 
spines. Probably, the presence of three to four subapical spines should be considered 
plesiomorphic for Plenitentoria.  
 In limnephilids with raptorial fore legs, the number of subapical spines varies 
from zero (Anomalopterygella) to usually one to six; more spines (14) are present only in 
Desmona bethula Denning. 
  This character is not used here in phylogenetic analysis; but it may be important 
for diagnostic purposes. Investigation of the micromorphology and other peculiarities of 
their structure probably will enable the use of this character more widely for diagnostic 
and phylogenetic needs. 
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(4) Number of intercalary spines on the male fore tibiae. Apparently, an increasing 
number of intercalary spines in Integripalpia is an apomorphic trend. However, in 
Integripalpia there are some variations in this trend, including a) an increasing number of 
intercalary spines in large-bodied limnephilids and b) a secondary reduction of the spines 
in those limnephilids with raptorial male fore legs.  Therefore two linear transformation 
series are present. 
(5) The relative length of each male fore tibia and its first tarsal segment (the index 
F/TT). Since in most Trichoptera and in all outgroup families the length of each male fore 
femur (LF) usually is shorter than the sum of Lti + LTs1, this condition is considered 
plesiomorphic. The condition when the LF is equal to the sum of the male fore leg LTi + 
LTs1 is apomorphic, as well as the condition when the male fore LF is longer than the 
LTi + LTs1. The linear transformation series is from Type P (plesiomorphic condition) to 
Type A1 (apomorphic, intermediate condition), to Type A2 (apomorphic, advanced 
condition). The Type A2 is characteristic for some lineages of Limnephilidae, many of 
which possess raptorial legs. The character needs to be analyzed carefully together with 
other sets of characters. Probably some systematic reorganization of genera and new 
combination of species of limnephilids will be necessary as a result of that morphological 
and phylogenetical analysis. 
(6) The relative lengths of the first and the second tarsal segments (the index TS1/2). 
Since the first tarsal segment ("joint") is well-developed in most Trichoptera and it is 
obviously longer than the second in all outgroup families, Type TP is considered 
plesiomorphic. The type TA1 is considered apomorphic as well as TA2, and there are 
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synapomorphies for some lineages of Limnephilidae. The linear transformation series is 
from Type TP to Type TA1 to Type TA2. 
 
2.1.9. Abdomen 
The abdomen of limnephilid adults, as in all Trichoptera, is soft, with slightly sclerotized 
terga and sterna, and composed of ten segments. The presence of an eleventh segment is 
discussed, but it does not appear clearly distinguished from parts of the genitalia, and 
attempts to homologize some genitalic parts with this eleventh segment are still keenly 
discussed. 
 
2.1.9.1. Pregenital segments 
 General characteristics. Pregenital segments are more or less uniform in shape 
with the exception of the first one, which is obviously shorter and sclerotized differently 
from others. Each segment typically has a slightly sclerotized tergite (tr), and sternite (st) 
which are separated from each other on each side by relatively wide expanses of pleural 
membrane (Fig. 152-154). These pleural regions, or pleura (pl), bear abdominal spiracles 
(asr) (Fig. 154), which in insects typically are present on pleura I-VIII, but in 
limnephilids and other caddisflies, they are developed only on each of pleura II-VII. The 
sternites and tergites are differently setose, and the surface of male sternites V and female 
sternites VI are sculptured. Often a single ventral process or several processes can be 
present on some male and female sternites. 
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 Anterolateral abdominal pores. Some representatives of Plenitentoria, as well as 
most studied Phryganeidae and Limnephilidae (Table 10), possess on most abdominal 
tergites small, often almost imperceptible, anterolateral abdominal pores (al.p) (Fig. 156-
158). No references to these pores were found in trichopterological literature, such that 
they are here named the anterolateral abdominal pores. Each pore is visible as a more or 
less sclerotized round or oval spot with a small opening and appears as a dark brown or 
black spot at a magnification of about 100X. In different species of Plenitentoria, the 
anterolateral pores are differently developed. They may be absent (or nearly 
imperceptible at low magnification), weakly developed, or well developed.   This 
structure was not studied in other subdivisions of Trichoptera and was investigated only 
in some Plenitentoria. It was studied with relatively low magnification (100X), so that 
data presented in this Table are needing confirmation.  
The microstructure of the anterolateral pores of Pycnopsyche flavata (Banks) was 
investigated (Vshivkova et al., 2006). A slide preparation of male pupal exuviae of 
segment III of P. flavata was studied with SEM under magnifications of 400X and 
1000X (Figs. 156-158). An anterolateral pore appears as a small round opening (o.p) 
surrounding by a pore peritreme (p.pr.); it is located at the distolateral end of an oval 
anterolateral pore pouch (p.p). Internally, the structure is outlined by a sclerotized 
boundary of the pouch (p.b). 
The function of the anterolateral pores is unknown. However, they may serve for 
dispersal of a pheromone, for example, or other liquid. It is doubtful that they are 
involved with the tracheae, although this possibility cannot be excluded. 
  
249
 Several types of development for these pores can be distinguished: 
Type 0. Anterolateral pores absent (at least not visible at 100X): 
e.g., all outgroup families (except most Phryganeidae), Dicosmoecinae 
(Cryptochia, Ironoquia), Drusinae, Limnephilinae [Homophylax, 
Parachiona, Potamophylax cingulatus (Stephens)], and unplaced 
Limnephilidae genera (Sphagnophylax, Thermophylax, and Lepnevaina); 
 
Type A. Anterolateral pores present: 
e.g., Phryganeidae (except Banksiola), most Limnephilidae except taxa 
noted above; 
 
A1. Anterolateral pores weakly developed (small, nearly imperceptible); 
 
A2. Anterolateral pores well-developed. 
 
Hemogill. The abdominal hemogill system is not investigated well in caddisflies, 
but was discussed for many families by Schmid (1968, 1998). The hemogill system 
“consists of clusters of simple, rarely forked, tubes on the pleurites [sic] of virtually all 
the abdominal segments. It is usually completely retracted behind a fold of teguments 
and, more often than not, is inconspicuous” (Schmid, 1998). In Schmid's opinion, the 
hemogill system is probably vestigial pupal gills. 
Schmid (1998) recorded that, in Limnephilidae, the hemogill system is developed 
only in Apataniidae and Dicosmoecinae; however, I found this character in many 
limnephilids (Table 10).   
Based on the observations of this study, it was found that the development of the 
hemogill system often is correlated with the development of larval tracheal gills; those 
caddisflies which possess a well-developed larval gill system also have a well-developed 
hemogill system, and in representatives which have at each gill position only a single 
larval gill or no gills, a hemogill was not discovered, or it was imperceptible. In Table 10, 
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data on hemogill development based on original observations are given along with 
information from Schmid (1998). 
No function of the hemogill is known. 
Setation of the abdominal segments. All abdominal segments of limnephilids are 
covered with short clothing setae, covering the surfaces of sclerites with varying density. 
This character may be informative, at least, for diagnostic purposes; however, it is 
insufficiently studied for phylogenetic purposes.  
 Color of the abdominal segments and microsculpture of sclerite surfaces. 
Coloration of the dorsal and ventral abdominal sclerites can provide valuable diagnostic 
information. Tergites and sternites can be different or more or less the same in color; they 
can be light or very dark. The cuticle of tergites and sternites can be sclerotized 
differently: they can be smooth, reticulated, or covered with minute points or nodules. All 
these characters are poorly or never investigated in caddisflies; however, they may be 
very informative for diagnostic and probably phylogenetic purposes.    
 Abdominal segment I. Tergite I is heavily sclerotized, whereas the sternum is 
membranous (Fig. 154). The segment is very shortened anteriorly.  
 Median longitudinal suture of abdominal segment I. There is an anteromedian 
longitudinal suture of abdominal tergite I (aml.s) (Fig. 155A) which is developed 
differently in plenitentorian taxa from a comparable suture found in other Trichoptera. At 
least three conditions can be distinguished: 
 Type Sh. Median longitudinal suture short (less than half as long as segment I)  
 Type M. Median longitudinal suture medium (about half as long as segment I). 
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 Type L. Median longitudinal suture long (more than half as long as segment I)
 This character is not yet sufficiently investigated to use for phylogenetic purposes, 
but may be useful at least for diagnostic purposes. 
Lateral tergal suture of segment I. A lateral ridge of abdominal segment I, (ltr.It) 
is conspicuous on each side (Fig. 155B-E). This suture at some distance from the 
posterior end is forked into dorsal branch of lateral ridge (dblr) (Fig. 155A-D) and 
ventral branch of lateral ridge (vblr) (Figs. 155B-D). In most caddisflies, as well as all 
outgroup families, the dorsal branch is almost straight in the anterior end (Fig.155E), or 
slightly sigmoid (Fig.155C). In some Limnephilidae, this lateral suture is noticeably 
sigmoid (Fig. 155B, D). 
Three conditions of the character can be distinguished: 
Type S. Lateral suture of tergite I nearly straight 
 e.g., Annulipalpia, unplaced families, outgroup families; 
Type SC. Lateral suture of tergite I strongly sigmoid at its anterior end 
e.g., Drusinae (Anomalopterygella, Drusus, Ecclisopteryx), Limnephilini 
(Colpotaulius, Glyphotaelius, Grammotaulius, Nemotaulius, Philarctus, 
Limnephilus sensu stricto), unplaced Limnephilidae genera 
[Thermophylax, "Limnephilus" fenestratus Group, "Limnephilus" 
samoedus (McLachlan), "Limnephilus" sperryi (Banks)], Stenophylacini 
(Chionophylax, Halesus). 
 
Abdominal segments II-VII. 
Abdominal tergal and sternal sutures. Tergites and sternites of caddisflies possess 
some characteristic sutures which probably serve as strengthening armature of the 
abdominal exoskeleton, including in each segment (a) a tergal antecostal suture, and its 
paired tergal submedial antecostal branches, (b) sternal lateral sutures, and (c) a sternal 
transversal suture. These characters were discussed by Nielsen (1980). 
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These sutures are developed differently in different limnephilids and may be 
weakly, moderately, or well-developed. There is a tendency for their similar development 
in related taxa. These characters can be used for diagnostic purposes and probably for 
phylogeny. 
Tergal antecostal suture. The tergal antecostal suture, or tergal submedial 
sutures (tss) (Fig. 161A) is a pair of transverse suture that runs close to the anterior 
margin, so that the acrotergite is very short. Sublaterally, however, the suture is bent 
somewhat backward, and the acrotergite is hence longer. This anterolateral part of the 
sclerite is produced into a shorter or longer, laterally and more or less forward directed 
tongue, of which at least the distal end most often has an apodemal character. More often, 
the antecostal suture, bent forward again, runs into the posterior margin of this extension 
(Nielsen, 1980). 
Submedial sutures and apodemes of the tergal antecostal suture are characteristic 
for many Trichoptera but are differently developed in different taxa. Gall (1994) 
illustrated these sutures for Gastrocentrella unica (Ulmer), named them “paired 
submedial sutures,” and used them for phylogenetic analysis of Limnephiloidea. They are 
located on the middorsal anterior part of each of abdominal tergites III-VII; they named 
here the paired tergal submedial sutures (tss) or TSS (Fig. 155A). These sutures are very 
well developed in outgroup families of Limnephiloidea and are characteristic for 
Goeridae and Uenoidae. The sutures are short and very well-developed in most outgroup 
families and non-Limnephilinae subfamilies of Limnephilidae, whereas in many “true 
limnephilids” they are weakly developed or are not developed at all.  
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Two conditions of the character are evident: 
Type A. Tergal submedial sutures not evident or inconspicuous: 
e.g., Phryganopsychidae, Phryganeidae, Brachycentridae, Chilostigmini, 
most Limnephilini, some Stenophylacini; 
 
Type B. Tergal submedial sutures moderately developed or conspicuous: 
e.g., Goeridae, Uenoidae, Apataniidae, Dicosmoecinae, Drusinae, and 
Pseudostenophylacinae. 
 
The character can serve for diagnostic purposes, but it is insufficiently investigated to use 
in phylogenetic analysis. 
Sternal midtransversal sutures (sts, or STS). On each abdominal sternite II-VII, 
there is an abdominal midtransversal suture present (Fig. 152-153) ("transverse suture" 
of Nielsen, 1980). The suture is located along a transversal line near the middle of the 
segment. The suture is differently developed on various segments.  An “incomplete 
suture” condition may be evident either as (a) a weakly developed suture appearing as 
very short lateral sutures on each side of the sternite, or (b) a moderately developed 
suture for which only the central part of the suture is unsclerotized.  A “complete” suture 
is strongly sclerotized all along the transversal line (Table 12). Usually the development 
of the midtransversal suture is similar in the same genus and more-inclusive taxa.  
Several types of midtransversal sutures on abdominal segments are distinguished: 
Type STS6-4+. Midtransversal sternal sutures well developed on five to six  
 segments 
e.g., Phryganopsychidae, Phryganeidae, Uenoidae, Apataniidae (Apatania 
praevolens Morse, Moropsyche), unplaced Apataniidae genera 
(Pedomoecus), unplaced Limnephilidae genera (Lepnevaina, 
Thermophylax), most Dicosmoecinae, most Pseudostenophylacinae, most 
Drusinae, a few Chilostigmini [Glyphopsyche irrorata (Fabricius), 
Frenesia, Homophylax flavipennis Banks], most Limnephilini, unplaced 
Limnephilinae genera (Philocasca rivularis Wiggins), and some 
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Stenophylacini (Halesus, Isogamus, Mesophylax, Micropterna, 
Potamophylax, Stenophylax, and Pycnopsyche); 
 
Type STS3+. Midtransversal sternal sutures are well developed on three to four  
  segments: 
e.g., Apataniidae (Apatania doehleri Schmid, Allomyia); unplaced 
Limnephilidae genera [Cryptochia pilosa (Banks)], Goeridae (Goera 
japonica Banks), Dicosmoecinae (Ecclisomyia, Nothopsyche pallipes 
Banks), Chaetopterygini (Annitella, Chaetopteroides, Chaetopterygopsis, 
Psilopteryx), Chilostigmini [Homophylax nevadensis Banks, Phanocelia 
canadensis (Banks), Desmona mono (Denning)], some Stenophylacini; 
 
Type STS2-1+. Midtransversal sternal sutures well developed on one to two 
segments: 
e.g., unplaced Limnephilinae genera (Psychoronia), some Stenophylacini 
[Anisogamus, Clostoeca, Consorophylax, Hydatophylax nigrovittatus 
(McLachlan)]; 
 
Type STS0. Midtransversal sternal sutures not developed: 
e.g., Lepidostomatidae, Brachycentridae, Apataniidae (Manophylax), 
Dicosmoecinae [(Anomalocosmoecus illiesi (Marlier)], Chaetopterygini, 
[(Chaetopteryx villosa (Fabricius)], many Chilostigmini. 
 
 There is a tendency for similar development of the suture in similar genera or 
families. For instance, the midtransversal sternal suture is not developed on 
Phryganeidae, on studied Brachycentridae, weakly developed in Lepidostomatidae, in 
some Apataniidae (Manophylax butleri, Cryptochia), and in many Chilostigmini. The 
suture, as a rule, is well developed in “true” Dicosmoecinae, Drusinae, 
Pseudostenophylacinae, and in many Limnephilini. 
Weak versions of transversal sutures can appear in different ways, including (a) 
the sutures can be developed only at the lateral portion of segments or (b) the sutures can 
be developed all along the transversal line, but sclerotization is weak. This character 
obviously can be used for diagnostic purposes, but it is too poorly investigated for use in 
phylogenetic analysis. 
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Sternal lateral sutures (SLS). On abdominal sternites II-VII, there are sternal  
abdominal lateral sutures (sls) ("sternal longitudinal sutures" of Nielsen, 1980) located 
longitudinally at the lateral edges of each sternite (Figs. 152-153). These sutures may be 
differently developed on different segments. The sutures can be (a) long, almost equal to 
the sternite length; (b) moderately developed, so that they are about half as long as the 
sternite); (c) short, less than half as long as the sternite; or (d) absent (Table 11).  
Several developmental conditions of this character on abdominal segments of 
plenitentorian males can be distinguished. 
Type SLS6-4+. Lateral sternal sutures completely developed on four to five 
segments and incomplete on some others: 
e.g., Goeridae, Uenoidae, Apataniidae (Apatania doehleri Schmid); 
unplaced Apataniidae genera (Pedomoecus), Limnephilidae: most 
Dicosmoecinae (except Verger), Pseudostenophylacinae, a few Drusinae 
[Anomalopterygella chauviniana (Stein)], most Chaetopterygini, some 
Chilostigmini (Desmona bethula Denning, some Homophylax), most 
Limnephilini and Stenophylacini; 
 
Type SLS3+. Lateral sternal sutures completely developed on three segments and 
incomplete on others: 
e.g., Apataniidae (Apatania praevolens Morse, Allomyia), Limnephilidae: 
Dicosmoecinae (Verger), Drusinae [Cryptothrix nebulicola McLachlan, 
Ecclisopteryx guttulata (Pictet), Metanoea], Chaetopterygini 
[Chaetopteryx villosa (Fabricius)], Chilostigmini (Frenesia, 
Glyphopsyche, Homophylax andax Ross), Limnephilini [Lenarchus rillus 
(Milne), Limnephilus nigriceps (Zetterstedt), Philarctus], Stenophylacini 
(Clostoeca); unplaced Limnephilinae genera (Philocasca rivularis 
Wiggins); 
 
Type SLS1-2+. Lateral sternal sutures weakly developed on one to two segments: 
e.g., Lepidostomatidae (Lepidostoma), unplaced Limnephilidae genera 
[Cryptochia pilosa (Banks)], most Chilostigmini, Limnephilini 
[(Arctopora trimaculata (Zetterstedt), Lenarchus productus (Morton), 
“Limnephilus” fenestratus (Zetterstedt), Rivulophilus sakaii Nishimoto et 
al.], Stenophylacini [Chyranda centralis (Banks), Enoicyla pusilla 
Burmeister]; 
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Type SLS0+. Lateral sternal sutures absent:  
e.g., unplaced families [Rhyacophilidae (Rhyacophila, Agapetus), 
Hydroptilidae (Nielsen, 1980)], Philopotamidae (Wormaldia) (Nielsen, 
1980), Phryganeoidea (Phryganopsychidae, Phryganeidae), 
Brachycentridae, Apataniidae (Manophylax). 
 
 This character is developed in the same ways in similar taxa (within the same 
genera and in family-group taxa – tribes, subfamilies, and families). For example, the 
lateral sternal sutures are not developed in Phryganopsychidae, Phryganeidae, and 
Brachycentridae; in Lepidostomatidae they are present on segment II only. In 
Apataniidae, many Chaetopterygini, and Chilostigmini they are developed on a few 
segments (usually on sternites II-III, sometimes more), whereas in other Limnephilidae 
the lateral sternal sutures are developed in more segments (usually the sutures are 
complete on the sternites II-V and even more). If lateral sutures are present, they are 
present as a rule on segment II. However, Uenoidae (Neophylax) is an exception, with 
lateral sutures on sternites III-VII but lacking the sutures on sternite II.  
The character can be used for diagnostic purposes and probably in phylogenetic  
analysis, however it has not been investigated nearly enough for either purpose.  
Abdominal sternal process(es) (asp) (= ventral process; hammer) (Fig. 162).  In 
some limnephilids (and in other caddisfly families) can be found one or several ventral 
processes on the middle and submiddle portion of the sternal transverse sutures ("small 
unpaired tooth" or "teeth" of Nielsen, 1980). These sternal processes can each appear as a 
single process (Fig. 152-152, 160A) or many processes on the same sternite (Fig. 160B). 
In males, sternal processes can appear on sternites VI-VIII, and in females on sternites V-
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VII (Table 13). The shape of a ventral process may vary from an acute tooth to a flat 
plate with a broadly oval apex; sometimes the apex can be bifurcated. 
In Trichoptera, the abdominal ventral process position varies in different families 
(Table 13). As regard to Plenitentoria, outgroup families Phryganopsychidae, some 
Phryganeidae, some Brachycentridae, and Goeridae possess ventral spines. In 
Phryganopsychidae and Goeridae the ventral processes are numerous, but in 
Brachycentridae, and Phryganeidae (Banksiola) only a single ventral process present. In 
Brachycentridae only males possess a ventral process, in Phryganeidae both males and 
females. In such outgroup families as Lepidostomatidae, Apataniidae, and Rossianidae, 
the ventral processes are absent. In Limnephilidae, the process is absent from 
Dicosmoecinae and Drusinae, and also from limnephiline tribes Chaetopterygini and 
Chilostigmini (except present in Homophylax; this fact may be evidence of incorrect 
placement of this genus in Chilostigmini).  There are some lineages in Limnephilini and 
Stenophylacini which possess the ventral process. In Limnephilidae, as a rule, the process 
is located on sternites VI-VII in males, and on sternites V-VI in females, with some 
exceptions (males of Glyphotaelius and Grammotaulius have ventral processes on 
sternite VI, and females on sternite VII). In studied Pseudostenophylacinae the ventral 
process was found in Pseudostenophylax sparsus (Banks) only and its location in males 
and females is the same as in those Limnephilini and Stenophylacini having ventral 
processes. 
The ventral process/processes is not well investigated in Plenitentoria. However, 
as is shown in Table 13, the number, arrangement, and size of ventral processes can be 
  
258
useful for diagnostic purposes and probably for phylogenetic analysis (see below). At 
least some higher taxa (e.g., Rhyacophilidae, some genera of Hydroptilidae, 
Philopotamidae, Phryganopsychidae, Goeridae, and some others) and some genera 
possess a unique number and arrangement of sternal processes. Investigation of details of 
the sternal process morphology will help to use this character more precisely in 
phylogenetic studies. 
Johanson (1998, 2002), in his study of Helicopsychidae, showed that shape and 
peculiarities of setation and microsculpture of ventral processes can provide valuable 
diagnostic and phylogenetic information and he frequently used this character in his 
diagnostic keys and phylogenetic analysis. 
 The presence of the ventral process/processes in Trichoptera is probably a unique 
character for the order, since it is not recorded for Lepidoptera or other orders of 
Mecopteroidea.  The functional role of the character was unknown until recent 
investigations carried out by Ivanov and Rupprecht (1992) and Ivanov (1994, 1997). 
They demonstrated the importance of the sternal processes (hammers) for producing 
vibration signals which are used in vibratory communication, or drumming, between 
caddisfly males and females in precopulating behavior. They noted the wide distribution 
of these peculiar sternal structures in Trichoptera and considered them rather typical for 
this order. Vibratory signals are produced by both male and females (if both sexes 
possess the ventral processes, as, for example, in Glossosomatidae, Goeridae), or by 
males only (e.g., in Brachycentridae, where only males possess a ventral process).   
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Some conditions of this character can be distinguished (with their names based on 
the following abbreviations: M - male, F - female, N - numerous, S - single; VI-VIII - 
abdominal sternites; male data + female data): 
Type 0. Sternal process(es) absent in both sexes: 
e.g., Hydropsychidae, some Phryganeidae, Lepidostomatidae, 
Apataniidae, Rossianidae, Dicosmoecinae, Drusinae, Chaetopterygini, 
Chilostigmini, some genera of Limnephilini and Stenophylacini; 
 
Type M. Sternal process(es) present in males only: 
 
M.VI. Sternal process present on sternite VI only: 
e.g., Glossosomatidae (Glossosoma), Helicopsychidae, 
Limnephilini (Limnephilus nigriceps); 
 
M.VI-VII. Sternal process present on sternites VI and VII: 
e.g., Glossosomatidae (Agapetus, Glossosoma), Brachycentridae, 
Stenophylacini (Mesophylax); 
 
  M.VII. Sternal process present on sternite VII only: 
e.g., Limnephilini (Philarctus); 
 
M.VII-VIII. Sternal processes present on sternites VII and VIII or on 
sternite VIII only:  
 
e.g., Philopotamidae [most Wormaldia (VII-VIII), Chimarra 
(VIII)]; 
 
Type MF. Sternal process (es) present in both sexes: 
 
MFN. Sternal processes numerous on the same sternite: 
 
MFN.VI-VII + V-VI. Sternal process present on sternites VI-VII in 
males and on sternites V-VI in females: 
e.g., Phryganopsychidae; 
 
MFN.VI-VII + VI. Sternal process present on sternites VI-VII in 
males and on sternite VI in females: 
e.g., Goeridae; 
 
  MFS. Sternal process single: 
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MFS.VI + V-VI. Sternal processes present on sternite VI in males 
and on sternites V-VI in females: 
e.g., Chilostigmini (Homophylax andax, H. nevadensis); 
 
MFS.VI + VI. Sternal processes present on sternite VI in males and 
on sternite VI in females: 
e.g., Hydroptilidae (Ptilocolepus, Oxyethira); 
 
MFS.VI + VII. Sternal processes present on sternite VI in males 
and on sternite VII in females: 
e.g., Limnephilidae [Glyphotaelius pellucidus (Retzius), 
Grammotaulius nigropunctatus (Retzius)]; 
 
MFS.VI-VII + V. Sternal processes present on sternites VI-VII in 
males and on sternite V in females: 
 e.g., Limnephilidae [Anabolia bimaculata (Walker), 
Limnephilus rhombicus (L.)]; 
 
MFS.VI-VII + V-VI. Sternal processes present on sternites VI-VII 
in males and on sternites V-VI in females: 
e.g., some Phryganeidae, Limnephilidae 
[Pseudostenophylax sparsus (Banks); Homophylax 
flavipennis Banks, Leptophylax gracilis Banks, Allogamus 
uncatus (Brauer), Anisogamodes flavipunctatus 
(Martynov), Halesus digitatus (Stephens), Melampophylax 
melampus (McLachlan), Potamophylax cingulatus 
(Stephens)]; 
 
MFS.VI-VII + VI. Sternal processes present on sternites VI-VII in 
males and on sternite VI in females: 
e.g., Limnephilidae [Platycentropus radiatus (Say); 
Stenophylax caesareicus (Schmid), S. meridiorientis, S. 
permistus; Psilopterna hirsuta Martynov];  
 
MFS.VI-VII + VII. Sternal processes present on sternites VI-VII in 
males and on sternite VII in females: 
e.g., Rhyacophilidae;  
 
MFS.VI-VII or VI-VIII + VIII. Sternal processes present on 
sternites VI-VII or on sternites VI-VIII in males and on sternite 
VIII in females: 
e.g., Uenoidae (Neophylax occidentis Banks, Neophylax 
consimilis Betten); 
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MFS.VII + VI. Sternal processes present on sternite VII in males  
 and on sternite VI in females: 
e.g., Hydroptilidae (Nothotrichia); 
 
MFS.VII + VII. Sternal processes present on sternite VII in males 
and on sternite VII in females: 
e.g., Beraeidae (Beraea), Antipodoeciidae; 
 
MFS.VII-VIII + VII. Sternal processes present on sternites VII and 
VIII in males and on sternite VII in females: 
e.g., Philopotamidae [Wormaldia anilla (Ross), W. occidea 
(Ross)]. 
 
Abdominal segment V internal scent glands (IDG). In males and females, sternite 
V possesses a pair of scent organs internally which secrete of pheromone liquid ("glands 
of segment V" of Nielsen, 1980), internal glands of segment V (igldV) (Fig. 152-153, 
159A-E). The external surface of sternite V of males and females are often 
microsculptured and covered with micropimples (Fig. 152-153). In some Limnephilidae 
(e.g., Limnephilus), these internal glands sometimes are larger and more conspicuous in 
females (Fig. 153); however, in some they are larger in males. Schmid (1998), while 
discussing these organs in families other than Limnephilidae (Philopotamidae, Goeridae, 
Lepidostomatidae, Leptoceridae, Odontoceridae, Calamoceratidae, and 
Sericostomatidae), wrote that internal glands are “always more developed in males than 
in the females.” The opening of each scent organ empties into a slight concavity at the 
anterolateral corner of the sternite. In some caddisflies (Annulipalpia, Glossosomatidae) 
the scent organ opening protrudes externally, forming a lobe or a filament of variable 
length. In Integripalpia, the scent organ opening does not form an external outgrowth 
except in some Brachycentridae (e.g., Micrasema).  
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 Shape of the internal scent glands of the segment V (ISG). Internal glands of 
sternite V are sack-like structures with various shapes, but usually they are oval or bean-
like. In some Stenophylacini (some Hydatophylax and Pycnopsyche) and in Homophylax 
the internal glands are strongly modified and have a complicated shape – differently 
curved and tubular (Fig. 159E). A complicated shape of the ISG is found also in 
Dicosmoecinae (Austrocosmoecus) (Fig. 141G).  
Size of the internal glands of the segment V (ISG) in males. Size of the internal 
glands in males is usually less than one-quarter as long as sternum V. However, in some 
Limnephilidae they are hyperdeveloped and longer than one-quarter as long as sternum 
V: [Dicosmoecinae (Verger appendiculatus (Ulmer), V. capillatus (Ulmer), Drusinae 
(Anomalopterygella chauviniana (Stein), Cryptothrix nebulicola McLachlan, 
Ecclisopteryx guttulata (Pictet), in studied species of Homophylax, and in such 
Limnephilinae as Colpotaulius incisus (Curtis), Leptophylax gracilis Banks, 
“Limnephilus” fenestratus (Zetterstedt), “Limnephilus” fumosus (Banks), Chionophylax 
czarnohoricus (Dziedzielewicz), Ch. mindszentyi Schmid, Enoicyla pusilla Burmeister, 
species of Hydatophylax, and most studied Pycnopsyche]. 
 The internal scent glands in Trichoptera produce pheromones which serve as 
attractants of males and females in the mating period (Ivanov, 1997). Chemical 
composition of the pheromone in male and female of the same species is different; also it 
is different among species (Ansteeg and Dettner, 1991). In related Lepidoptera, a major 
method of communication between sexes in pre-copulating period is pheromone signals 
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and these substances usually are produced by females, rarely by males (Krasnoff and 
Roelofs, 1990; Landlot and Heath, 1990). 
 It is interesting to note that in experiments with Polycentropus flavomaculatus 
Pictet, Goera pilosa Fabricius, Halesus radiatus Curtis, and Potamophylax cingulatus 
Stephens, attraction of males with extracts of sternal glands of females have never been 
found (Solem and Peterson, 1987). However, all these species, except Polycentropus, 
possess well-developed sternal processes in both males and females. 
 
Phylogenetic conclusions:  
(1) Anterolateral abdominal pores. This character is newly investigated and it is 
impossible to judge its phylogenetic meaning. Probably the presence of anterolateral 
pores is a plesiomorphic condition for Limnephiloidea, because they are present in such 
outgroup families as Phryganopsychidae and Phryganeidae. Absence of them in 
Brachycentridae, Lepidostomatidae, Goeridae, Apataniidae, Rossianidae, Drusinae, and 
some other Limnephilidae may be connected with relatively small body sizes (and 
correspondingly, small size of pore, which are imperceptible under)or with other 
unknown reasons. 
(2) Hemogill. Presence and development of the hemogill system is probably correlated 
with the development of tracheal gills in larvae and should be evaluated in connection 
with larval evolutionary development. 
(3) Median longitudinal suture of abdominal segment I. This character is newly 
investigated, and may be useful for diagnostic purposes. 
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(4) Lateral tergal sutures of segment I (LTSI). This character is newly investigated and 
may be useful for diagnostic purposes. Furthermore, outgroup families and most 
Plenitentoria possess (a) nearly straight or slightly curved lateral tergal sutures; in 
contrast, the anterior end of LTSI is conspicuously sigmoid in some Drusinae 
(Thermophylax) and some Limnephilini possess noticeably curved LTSI (b) anteriorly. 
The first condition (a) is considered plesiomorphic, whereas the strongly curved LTSI (b) 
is apomorphic. 
(5) Paired tergal submedial antecostal sutures (TSS). This character is newly 
investigated and can be useful for diagnostic purposes. TSS are especially characteristic 
for outgroup families of Limnephiloidea such as Goeridae, Uenoidae, Apataniidae, 
Rossianidae, and for most Dicosmoecinae, Drusinae, Pseudostenopylacinae, and 
Chaetopterygini, whereas they are absent in Chilostigmini and are atypical for 
Limnephilini or Stenophylacini. 
 Since most immediate outgroup families of Limnephiloidea as well as many other 
families of Integripalpia possess this character, well-developed TSS probably can be 
considered plesiomorphic and weakly developed or absent TSS are probably apomorphic. 
(6) Abdominal sternal midtransversal sutures (STS). This character is newly investigated 
and can be used for diagnosis of higher taxa. For example, almost all Chaetopterygini, 
Stenophylacini, and especially Chilostigmini possess weakly developed STS, whereas 
Phryganeidae, many Dicosmoecinae, and true Limnephilini have well-developed STS.  
 The STS is present and well-developed in most outgroup families, except 
Brachycentridae and Lepidostomatidae; therefore, the presence of well-developed STS 
  
265
(complete development of STS on II-VII or II-VIII segments) is considered 
plesiomorphic. The partial (presence of STS on less than five segments) or complete 
absence of the STS is considered apomorphic. The linear transformation series is from 
STS5 to STS3 to STS1-2 to STS0. 
(7) Abdominal sternal lateral sutures (SLS). This character is newly investigated and can 
be useful for diagnostic purposes. SLS are absent in most studied Phryganeoidea (weakly 
developed in Lepidostomatidae), weakly developed in some Apataniidae, Drusinae, 
Chaetopterygini, and Chilostigmini, and better or well developed in Goeridae, Uenoidae, 
most Dicosmoecinae, Pseudostenophylacinae, Limnephilini, and Stenophylacini. Since 
only two of the phylogenetically close outgroup families possess well-developed SLS 
whereas others do not have them or have them only on a few segments, the absence of 
SLS is considered plesiomorphic in Limnephiloidea; the presence and strong 
development of lateral sutures is apomorphic. The linear transformation series is from 
Type SLS0+ to Type SLS1-2+ to Type SLS3+ to Type SLS4-6. These characters, 
however, should be investigated more carefully in other groups of Trichoptera and related 
orders to estimate its evolutionary and phylogenetical meanings.  
(8) Abdominal ventral processes (hammers) (VP). Presence of abdominal ventral 
process/processes is considered apomorphic for the order Trichoptera. In general, it is 
absent in Lepidoptera and in other Mecopteroidea. Annulipalpia families usually have no 
VP (e.g., Stenopsychidae, Ecnomidae, Polycentropodidae, and Hydropsychidae). Neither 
do many Plenitentoria (most Phryganeidae, Lepidostomatidae, Apataniidae, and 
Rossianidae).  The VP is present only in males for some families (e.g., Philopotamidae, 
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some Glossosomatidae, outgroup Brachycentridae, some Brevitentoria, such as 
Helicopsychidae, and some others). Therefore, absence of VP is considered a 
plesiomorphic condition. Presence of VP in males is considered an apomorphic and 
intermediate state, and presence of VP in both sexes is the next apomorphy of this 
evolutionary event. The linear transformation series is from Type 0 to Type M and then 
to Type MF. The character is not well investigated to estimate it phylogenetic value, 
however, it, probably, may be useful after more understanding Trichoptera behavior in 
which this organ is involved. 
(9). Abdominal segment V internal scent glands (ISG). All immediate outgroup families 
and many Limnephilidae possess in males relatively small glands (less than one-quarter 
of the segment V length) and gland that are oval or bean-like. Therefore such a condition 
is considered plesiomorphic. Enlarged ISG, as well as ISG highly modified in shape are 
considered apomorphic. 
 
2.1.9.2. Male genitalia 
Genitalia are ectodermic structures of male and female insects that are involved in 
copulation, fertilization, and oviposition (Torre-Bueno, 1989). Male genitalia are 
involved in the first two processes and all structures of male genitalia are adapted for 
serving these processes. Some authors prefer to call the genitalia of both sexes – 
terminalia as a more neutral term recognizing that apical abdominal parts of insects are 
not always involved with reproduction (Ivanov, 2003, 2005).  
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 According to Snodgrass (1935) “the copulatory apparatus of the male includes 
primarily an organ for conveying the spermatozoa into a sperm receptacle of the female, 
and usually a group of associated structures adapted for grasping and holding the 
female.” Male genitalia consist of external and internal parts with corresponding 
functions. External genitalia serve for holding the female genitalia during the process of 
copulation and fertilization, transferring sperm from internal male organs to the female; 
internal parts are responsible for sperm production.  
External male genitalia. The external genitalia can be classified in two distinct 
groups: periphallic (Fig. 164) and phallic structures (Fig. 171-173). The periphallic 
structures serve as clasping and sensing organs, whereas phallic structures function 
collectively as an organ of sperm transmission. 
Periphallic structures. Collectively, the periphallic organs are a group of 
accessory structures formed of segment VIII, IX, X, and XIt (Fig. 164). Least of all is 
modified segment VIII in comparison with other terminal segments. In limnephilids, 
tergum VIII (VIIIt) is often covered with strong setae and/or possesses short spines 
(setal/spine area/areas of tergum VIII, spa) (Fig. 164) or pegs which can help to anchor 
the female abdomen at copulation. Sometimes the tergum VIII is protruded posteriorly 
medially or laterally, forming various extensions.  
The periphallic parts formed by other terminal segments are movable or 
immovable lobes or processes, with or without independent musculature. They serve 
grasping or clasping functions, sensory functions, or stimulation functions in copulation. 
These periphallic structures consist of several outgrowths: tergum X (Xt), pairs of 
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superior appendages (sa) (SA), intermediate appendages (ima) (IMA), and inferior 
appendages (ifa) (IFA) (Fig. 164). The names of these appendages are connected with 
their topography and have been used by many trichopterologists for a long time; these 
terms are accepted in this study as more common terms (corresponding terms used by 
other authors are given in Table 14). 
Segment IX is typically in the form of a single, sclerotized ring, without pleural 
membranes or a distinct tergum or sternum. 
The principle clasping or grasping organs of male Trichoptera and most other 
insects are generally movable appendicular structures of segment IX that originate 
ventrolaterally. These structures are variously named in different insect orders: claspers, 
gonopods, inferior appendages, etc. In integripalpian Limnephilini the clasping role is 
performed not by ventral gonopods, but by hooked intermediate appendages and probably 
partially by large dorsal superior appendages (or cerci), which in other Trichoptera 
usually play a purely sensory role. The ventral gonopods of true limnephilids are often 
strongly reduced, single-segmented, and fused with the posterior margin of segment IX. 
Nielsen (1957) considered superior appendages in Limnephilinae (he called them “lateral 
processes”) together with intermediate processes (“median processes”) “a pair of pincers, 
which is the chief or only) clasping apparatus.”  For Chaetopterygini (Ecclisopteryx) he 
recorded another specialization: “the right and the left half of Segment IX can be moved 
in relation to each other, by which movement the lateral process of segment X (the 
“superior appendages”) and the one-jointed inferior appendages together act as a pair 
tongs with bifurcated jaws” (Nielsen, 1957). 
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The inferior appendages are located on the posterior edge of segment IX 
ventrolaterally, beneath the phallus and its surrounding membranous phallocrypt (phc) 
(Fig. 170A, 173, 174J, M).  
A pair of superior appendages is located dorsolaterally between segment IX and 
tergum X, sometimes fused with one or the other or both of these segments. 
The dorsum of tergum X (dXt) is located usually a little lower than the dorsum of 
segment IX and may be developed and obviously divided at the apex (Fig. 167A) or not 
developed and fused with segment IX (dIX-Xt) (Fig. 164). Sternum X is absent or 
vestigial, possibly represented by a subanal plate (sbp), which is sometimes evident (Fig. 
166D, 167B, 168D, 169B-C) below the anus. 
Intermediate appendages are located above and beside the anal opening (ano) 
(Fig. 164D) and above the phallic opening (pho) (Fig. 164). In some cases, ventral parts 
of intermediate appendages can be fused, forming a closed structure around the anal 
opening. 
Segment XI is not distinguishable in males of Limnephiloidea, unless superior 
appendages are actually displaced cerci (Morse 1975). 
Problems connected with interpretation of periphallic structures  in 
Limnephiloidea and in Trichoptera in general. For more than 200 years trichopterologists 
have difficulties homologizing genitalic parts in Trichoptera and this problem persists to 
the present. There were many terms which were invented by different authors for the 
same structures. After Nielsen’s (1957) comparative investigation of caddisfly male 
genitalia based on musculature, participants in the First International Symposium on 
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Trichoptera in Lunz am See, Austria, voted unanimously to adopt his terminology 
(Morse, pers. com) and the problem of unification of genitalic terminology was partially 
solved. Schmid (1955, 1970, 1998) also contributed much understanding for the principle 
structures of caddisfly male genitalia. However, problems of interpretation and 
homologization of superior and intermediate appendages of Integripalpia were not solved 
by either Nielsen (1957) or Schmid (1998).  
 Nielsen’s (1957) interpretation of male upper genitalic structures. In similar 
families Apataniidae, Goeridae and Limnephilidae, Nielsen (1957) interpreted superior 
appendages (SA) in two different ways:  
A) Setose SA were called superior appendages or “appendages preanales” as the 
same structure in Annulipalpia (Ecnomus, Lype, Tinodes, Wormaldia, Polycentropus, 
Holocentropus) and Integripalpia (Plenitentoria: Agrypnia, Apatania, and Brevitentoria: 
Odontocerum, Molanna, Leptocerus, Sericostoma) by Nielson (1957), presumably 
because he considered them homologous. Nielsen (1957) noted that they can be large 
(e.g., Ecnomidae) or small (e.g., Agrypnia, Apatania). They never have any musculature 
of their own, except in Polycentropodidae for which the IX/X muscles are attached to 
these appendages. He also recorded that the superior appendages are lacking in 
annulipalpian Hydropsyche angustipennis (Curtis), unplaced Orthotrichia costalis 
(Curtis) (= O. tetensii Kolbe), and the Integripalpia Brachycentrus maculatum (Fourcroy) 
(= Oligoplectrum) and Laciocephala basalis (Kolenati). 
B) In Limnephilidae [Limnephilus flavicornis (Fabricius), Potamophylax 
latipennis (J Curtis) (as Stenophylax stellatus Curtis), and Ecclisopteryx guttulata 
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(Pictet)] and Goeridae [Silo nigricornis (Pictet)] he interpreted the SA as a different 
structure, referred to them as a pair of “lateral processes” and considered them an 
innovation, again without muscles. He also recorded that superior appendages are lacking 
in these taxa. 
This opinion of Nielsen (1957) and conflicting interpretations of upper genitalic 
parts by Schmid (1955, 1970, 1998) caused continuing misunderstanding of upper 
genitalic structures in caddisflies and difficulties of their homologization. This is one 
reason the male genitalia have been neglected in phylogenetic studies of Trichoptera 
(Frania and Wiggins, 1997; Ivanov, 2005).  
 Schmid’s (1955) interpretation of male periphallic structures. Peculiarities of 
male periphallic structure, wing venation, and some biological characters of 
Limnephiloidea were used by Schmid (1955) to distinguish two main groups in this 
superfamily: Polyphorae and Oligophorae (Fig. 197). He included in Polyphorae, which 
he considered as more primitive Limnephiloidea, subfamilies Dicosmoecinae, Uenoidae 
(as Neophylacinae, in part), and Apataniidae (as Apataniinae). Subfamilies 
Pseudostenophylacinae, Drusinae, and Limnephilinae were included in Oligophorae.  
In Schmid’s (1955) opinion, Polyphorae possess six pairs of periphallic appendages: 1) 
“lobes dorsaux du segment IX,” 2) “appendices préanaux” 3) “branches externes” 4) “ 
branches internes,” 5) “branches inférieures,” 6) “Xme segment”, whereas Oligophorae 
three pairs: 1) “branches externes, or “appendices supérieurs,” 2) “branches internes” or 
“appendices intermédiaires,” and 3) “branches inférieures.”  Schematical illustration of 
principle genitalia structure of both Schmid's subdivisions is on Fig. 165. In reality, 
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representatives of both groups possess the same set of periphallic structures which are 
variously developed in each group and were incorrectly interpreted by Schmid (1955). 
An interpretation of Schmid’s structures and terms with the general plan of plenitentorian 
male genitalia is provided for selected taxa in Table 19 and Fig. 165.  
Recent opinions. Recent investigations of the principle male genitalic structures in 
Trichoptera (Ivanov, 2003, 2005) and in Lepidoptera (Kuznetzov and Stekolnikov, 1987, 
2001) based on morpho-functional methods and study of mating behavior and fossils, 
brought some light to the problem and helped to homologize principle genitalic structures 
among Amphiesmenoptera and closely related orders. The opinion of these authors is 
close to those of Snodgrass (1935) and Hendrick and Gordh (2003) concerning the 
principle origin and structure of insect genitalic parts. According the definitions of 
Hendrick and Gordh (2003), the most apical periphallic structures of male genitalia when 
segment XI is present form a conical endpiece that bears an anus at the apex and flanked 
laterally by processes of segment XI (laterally cerci, dorsally by epiproct, and 
ventrolaterally by paraprocts). The epiproct and paraprocts surround the anal opening 
above and laterally. The medial area connecting the paraprocts ventrally may be 
membranous or partially sclerotized and is interpreted here as the “subanal plate.” 
Based on the opinion of the above authors, the following generalizations are 
proposed for the upper periphallic parts of plenitentorian male genitalia: 
1. Tergum X and epiproct:  
Usually fused indistinguishably, these segments form a single structure beyond the 
apicodorsal border of segment IX. Sometimes this structure is subdivided longitudinally 
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and projects horizontally caudad, or is directed ventrad or bent in other ways. The 
epiproct is without muscles (Ivanov, 2005) and may be slightly or strongly sclerotized 
and may have some membranous outgrowths (mo) (Fig. 162). Sometimes, when these 
outgrowths are absent, a couple (rarely, more) of setae of tergum X dorsum (seXt) (Fig. 
164) may be found on the same place. Tergum X usually is sclerotized, but sometimes 
membranous (Fig. 169A). 
2. Superior appendages (SA) (or cerci): 
The SA usually lack muscles, are setose sensory organs, and are located above or lateral 
of the paraprocts and between segment IX and tergum X. This pair of structures is 
interpreted here as homologous with cerci. These structures can be fused with 
intermediate appendages, tergum IX, or tergum X in various ways. 
3. Intermediate appendages (IMA) (or paraprocts): 
These in Limnephiloidea are paired hooked structures with variously developed dorsal 
and ventral branches ("external" and "internal" branches of the intermediate appendages, 
respectively, of Schmid, 1955).  They are strongly produced caudad (e.g., Apataniidae) 
and are oriented more or less dorsoventrally (e.g., Limnephilus).  They can be fused, 
forming a partial or complete ring around the anus (e.g., some Stenophylacini), or almost 
fused (e.g., some Chilostigmini).  They are muscled and partially movable.  Usually they 
are very strongly sclerotized and devoid of setae or with few setae. 
 Comparative analysis of caddisfly periphallic structures and their phylogenetic 
interpretations, including polarization of characters, are based on this generalization of 
Limnephiloidea genitalic homologies. Detailed characterization and discussion of the 
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upper and lower periphallic structures are given below. Species studied directly are  
recorded in Appendix V, information on other species are obtained from literature (Flint, 
1969; Kumanski, 1988; Mey, 1996; Nishimoto et al., 1999; Nozaki, 1999, 1997; Nozaki 
et al., 2002; Parker and Wiggins, 1985; Ruiter, 1995, 1999; Schmid, 1983, 1991, 1998; 
Stoltze, 1989; Wiggins, 1959, 1965, 1968, 1973, 1975, 1987; Wiggins and Anderson, 
1968; Wiggins and Larson, 1989; Wiggins and Parker, 1997; Wiggins and Richardson, 
1982, 1989; Wiggins and Winchester, 1984; Wiggins et al., 1985; Wiggins and Wissman, 
1990, 1992; Vineyard et al., 2005), and others. 
Segment VIII. In Trichoptera, segment VIII is divided into a tergite and a sternite 
and usually is not modified, resembling preceding segments, therefore it is rarely 
illustrated in literature. In many Limnephilidae (except most Dicosmoecinae) tergum VIII 
(VIIIt) (Fig. 164) is strongly modified forming a posterodorsal extension (pdex) (Fig. 
166E, 169A) or is modified in other ways. Sternum VIII is usually uniform. In some 
stenophylacines (e.g., Phanocelia, Grensia) the posterior edge of tergum VIII possesses a 
middorsal incision (cleft) (mdc) (Fig. 167E). Tergum VIII may be protruded horizontally 
(e.g. some Ironoquia) (Fig.169A) or bent caudoventrally forming a peak (e.g., some 
limnephilines) (Fig. 166E). In Pseudostenophylacinae and often in Drusinae (rarely in 
some Stenophylacini) the posterodorsal area is depressed forming a very characteristic 
subapical step (sbst) (Fig. 166C, F).  In some Stenophylacini (some Pycnopsyche), the 
posterolateral corners of tergum VIII project caudad. 
 The posterodorsal extension in Limnephilidae (never in Dicosmoecinae) often is 
covered with modified strong setae, bristles (short and with acute apex), and pegs (short 
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with obtuse apex), forming posterodorsal setate/spinate area/areas (spa) (Fig. 164, 
166C-F, 167E-D). The posterodorsal extension can be formed as a single apicodorsal area 
(Fig. 164B), or as two areas completely divided medially or variously fused (Fig. 1667E, 
D), or thee areas - central and two sublateral which are partially fused (Fig. 167C). 
Several types may be distinguished based on the shape of tergum VIII and its covering. 
Type DVIIIP-P. Tergum VIII unmodified: unarmed (setae unmodified) and not  
extended posteriorly:] 
 
DVIIIP1. Unmodified setae scattered on tergum VIII not concentrated in 
middorsal area (but may be denser and longer along all posterior edge): 
e.g., most Trichoptera, all outgroup Plenitentoria, most 
Brevitentoria, some unplaced Limnephilidae genera (e.g., 
Cryptochia, Pedomoecus, Philocasca), most Dicosmoecinae 
(except Ironoquia and Nothopsyche), Limnephilinae (unplaced 
genera Sphagnophylax, Lepnevaina, Thermophylax), Limnephilini 
[(Grammotaulius interrogationis (Zetterstedt), Platycentropus, 
Anabolia, Asynarchus, Rivulophilus, Halesochila, Lenarchus, 
Philarctus, unplaced "Limnephilus" affinis Group, "Limnephilus" 
assimilis (Banks), "Limnephilus" baja Ruiter, "Limnephilus" 
cockerelli Group,"Limnephilus" concolor Banks, "Limnephilus" 
discolor (Banks), "Limnephilus" fenestratus Group, "Limnephilus" 
fumosus Group, "Limnephilus" griseus Group, Limnephilus" 
hyalinus Hagen, "Limnephilus" incisus Group, "Limnephilus" 
janus Ross, "Limnephilus" maya Flint, "Limnephilus" nigriceps 
(Zetterstedt), "Limnephilus" nogus Ross, "Limnephilus" ornatus 
Banks, "Limnephilus" picturatus McLachlan, "Limnephilus" 
samoedus (McLachlan), "Limnephilus" solidus (Hagen), 
"Limnephilus" taloga Ross), Chilostigmini (Chilostigmodes, 
Clostoeca, Desmona mono Denning, Homophylax), Stenophylacini 
(Parachiona); 
 
DVIIIP2. Setae long, concentrated posteriorly in middorsal area: 
e.g., Arctopora pulchella (Banks), "Limnephilus" parvulus 
(Banks); 
 
Type DVIIIP-EX. Tergum VIII modified, extended posteriorly, unarmed  
(without specialized bristles, spinules or pegs): 
e.g., Dicosmoecinae (Ironoquia, Nothopsyche), some Chilostigmini 
(Homophylax baldur Nimmo, Desmona bethula Denning); 
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 Type DVIIIM. Tergum VIII modified, covered with specialized setae, bristles,  
 spinules or pegs, extended posterad or not mesally: 
 
DVIIIM-N. Tergum VIII not extended posteriorly, or slightly extended: 
 
DVIIIM-N-nm. Posterodorsal edge of tergum VIII not or slightly 
extended, posterior edge more or less straight: 
 
1. One apicodorsal area (Fig. 164B):  
e.g., unplaced Hesperophylax, Chilostigmini 
(Frenesia missa), Stenophylacini (Stenophylax mitis 
McLachlan, Enoicyla costae McLachlan (narrow); 
 
2. Two areas (Fig. 167E): 
e.g., Chilostigmini (Chilostigma itascae Wiggins), 
Stenophylacini [Stenophylax meridiorientalis 
Malicky; Mesophylax aspersus (Rambur)]; 
 
3. Three areas (central and two sublateral areas) fused with 
each other (Fig. 167C):  
e.g., Pseudostenophylacinae (Pseudostenophylax 
nectarion Schmid), Chilostigmini [Glyphopsyche 
irrorata (Fabricius)]; 
 
DVIIIM-N-cf. Tergum VIII with middorsal incision (cleft) short or 
deep (Fig. 167E-F): 
 
1. Cleft short: 
e.g., Stenophylacini (Phanocelia); 
 
  2. Cleft deep: 
   e.g., Stenophylacini (Grensia); 
 
DVIIIM-EX. Tergum VIII extended posteriorly mesally: 
 
EX1-1. One apicodorsal spinate extension: 
 
EX1-1(sh-w). Spinate extension short and wide: 
e.g., Stenophylacini [Potamophylax cingulatus 
(Stephens), Chionophylax mindszentyi, Halesus, 
Allogamus uncatus (Brauer)], unplaced 
Limnephilinae species ("Limnephilus" femoralis 
Kirby, "Limnephilus" rohweri Banks), unplaced 
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Limnephilidae species ("Rhadicoleptus" ucenorum 
McLachlan); 
 
EX1-1(sh-nr). Spinate extension short and narrow 
(Fig.164B): 
e.g., some Drusinae (some Drusus), Chilostigmini 
(Psychoglypha), Limnephilini [some Nemotaulius, 
some Limnephilus s.str. (Limnephilus externus 
Group, L. marmoratus, L. subcentralis Group)], and 
many unplaced "Limnephilus" ["Limnephilus" 
apache Flint,  "Limnephilus" aretto Ross, 
"Limnephilus" argenteus Banks, "Limnephilus" 
bloomfieldi Ruiter, "Limnephilus" bucketti Denning, 
"Limnephilus" centralis Curtis, "Limnephilus" 
ctenifer Flint, "Limnephilus" dispar McLachlan, 
"Limnephilus" diversus Group, "Limnephilus" ectus 
Ross, "Limnephilus" extractus Walker, 
"Limnephilus" frijole Ross, "Limnephilus" 
fuscicornis Rambur; "Limnephilus" hamifer Flint, 
"Limnephilus" hirsutus (Pictet), "Limnephilus" 
granti Nimmo, "Limnephilus" infernalis (Banks), 
"Limnephilus" ignavus McLachlan, "Limnephilus" 
labus Ross, "Limnephilus" lithus Group, 
"Limnephilus" mexicanus Flint, most "Limnephilus" 
morrisoni Group, "Limnephilus" occidentalis 
Banks, "Limnephilus" sparsus Curtis, 
"Limnephilus" spinatus Group, "Limnephilus" 
tauricus Schmid, Limnephilus" vittatus (Fabricius)], 
Stenophylacini (Potamophylax borislavi Kumanski, 
Chionophylax monteryla Botosaneanu; most 
Micropterna); 
 
    EX2-1(ln-w). Spinate extension long, its base wide: 
     e.g., Drusinae (Anomalopterygella, some Drusus,  
     some Monocentra, Leptodrusus); Chaetopterygini  
     (Chaetopteryx bosniaca Marinkovich; Annitella  
     triloba Marinkovich, Chaetopterygopsis,  
     Psilopteryx schmidi Kumanski); 
 
EX2-1(pk). Spinate extension long and narrow at base, 
forming peak (horizontal or curved ventrally) (Fig. 166E): 
e.g., Limnephilini [some Limnephilus s.str. 
(Limnephilus diphyes McLachlan, Limnephilus 
externus Group, Limnephilus lunatus Group, 
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Limnephilus stigma Group), some unplaced 
"Limnephilus" ["Limnephilus" acnestus Group, 
"Limnephilus" canadiensis Banks, "Limnephilus" 
indivisus Walker, "Limnephilus" perpusillus 
Walker, "Limnephilus" sericeus Group, 
"Limnephilus" submonilifer Walker, Limnephilus  
decipiens Group, Limnephilus subcentralis Group]; 
 
EX2-2. Spinate extension interrupted medially and forming two 
areas (areas may be completely separated or partially fused) (Fig. 
167F): 
e.g., unplaced Limnephilidae genera (Astratodes), Drusinae 
(Drusus botosaneanui Kumanski, D. bureschi Kumanski), 
some Limnephilini [Limnephilus rhombicus L., L. 
flavicornis (Fabricius), "Limnephilus" adapts Ross, 
"Limnephilus" biparta Denning, "Limnephilus" castor Ross 
and Merkley, Limnephilus" cf. petri, "Limnephilus" pollux 
Flint, "Limnephilus" extricatus McLachlan, "Limnephilus" 
coenosus Curtis, "Limnephilus" rothi Denning, 
"Limnephilus" sitchensis Group, "Limnephilus" sperryi 
(Banks), Glyphotaelius pellucidus (Retzius)], 
Stenophylacini [Potamophylax luctuosus (Piller and 
Mitterpacher), Micropterna nycterobia McLachlan, M. 
taurica Martynov, M. testacea (Gmelin)], Chaetopterygini 
(Chaetopteroides, Chaetopteryx stankovichi Marinkovich); 
 
EX2-3. Spinate extension three-lobed (Fig. 167C): 
e.g., some Pseudostenophylacinae; 
 
DVIIIM-ST. Dorsum VIII stepped (Fig. 166C): 
 
ST1. Subapical step weakly developed:  
e.g., unplaced Limnephilinae genera (unplaced 
Psychoronia brooksi Ruiter), Limnephilini [Rhadiocoleptus 
alpestris (Kolenati)], Stenophylacini [Psilopterna, 
Pycnopsyche subfasciata (Say)]; 
 
ST2. Subapical step is well-developed: 
e.g., Drusinae (some Drusus, Ecclisopteryx, some 
Metanoea), unplaced Limnephilinae genera ["Limnephilus" 
bipunctatus Curtis, "Limnephilus" caucasicus Schmid, 
"Limnephilus" malickyi Sipahiler, "Limnephilus" subnitidus 
McLachlan), Rhadicoleptus (except "Rhadicoleptus" 
ucenorum McLachlan)], Pseudostenophylacinae. 
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 At least five characters may be important for phylogenetic analyses based on 
shape and covering structures of tergum VIII: 
EX. Development of posterodorsal extension of tergum VIII: 
EX0. Tergum VIII not extended; 
 
EX1. Tergum VIII slightly extended, a modified area reaches an anterior 
edge of tergum IX; 
 
EX2. Tergum VIII strongly extended, protruding area exceed dorsum IX. 
The extended area may project horizontally, obliquely curve downward, or 
strongly bend ventrad. 
 
IN. Development of tergum VIII posterior incision (cleft): 
IN0. Posterior edge of tergum VIII without incision; 
IN1. Posterior edge of tergum VIII with slight incision (height of incision 
less then tergum VIII width);  
 
IN2. Posterior edge of tergum VIII with deep incision (height of incision 
more then tergum VIII width). 
 
ST. Development of subapical depression (step): 
ST0. Subapical step of tergum VIII not developed; 
ST1. Subapical step of tergum VIII weakly developed; 
ST2. Subapical step of tergum VIII well-developed. 
CS. Development of covering structures: 
CS-0. Covering structures of tergum VIII are represented by unmodified, 
mostly uniform setae; 
 
CS-A. Setae covering posterior tergum VIII surface longer than on 
anterior part; 
 
CS-B1. Covering structures of posterior tergum VIII surface are 
represented by very short setae, modified into bristles; 
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CS-B2. Covering structures of posterior tergum VIII surface are 
represented by bristles and pegs (short spine-like structures); 
 
CS-B3. Covering structures of posterior tergum VIII surface are 
represented mostly by pegs. 
 
AR. Development of "setate/spinate areas": 
AR0. Covering setae are not concentrated in areas; 
 
AR1. Covering setae are concentrated subapically forming denser area 
along tergum VIII edge; 
 
AR2. Covering structures are concentrated into two subdorsal areas 
(partially separated by bare region or completely); 
 
AR3. Covering structures are concentrated into three subdorsal areas: one 
anterodorsal and two subdorsal; 
 
AR4. Covering structures are concentrated apicodorsally. 
 
Phylogenetic conclusions. 
(1) Tergum VIII of males. Modified dorsum VIII is considered apomorphic in 
Limnephilidae, since it is usually unmodified in outgroup families and other Trichoptera, 
resembling the terga of preceding segments.   
(2) Posterodorsal extension of male tergum VIII. The unmodified tergum VIII, not 
extended distally, is considered plesiomorphic, whereas a tergum VIII that is extended 
dorsomesally is apomorphic, and a synapomorphy for some lineages of Limnephilidae 
{Dicosmoecinae (e.g., Ironoquia and Nothopsyche) and most Limnephilinae [except  
complex genera similar to Anabolia+Asynarchus complex, some chilostigmines 
(Chilostigmodes, Clostoeca, Desmona mono Denning, and Homophylax), and a few 
stenophylacines (Parachiona)]}. 
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A linear transformation series is from EX0 to EX1 to EX2. 
(3). Posterior incision of male tergum VIII. In most Trichoptera the posterior edge of 
tergum VIII is straight; therefore such a condition is considered plesiomorphic. A 
relatively developed incision is observed in some stenophylacines: a slight incision in 
genera such as Phanocelia and a very deep incision in Grensia. A medially incised 
posterior edge of tergum VIII is a synapomorphy for some lineages of Drusinae, 
Pseudostenophylacinae, and Limnephilinae and it characteristic of those genera which 
possess two spinate areas. A deep incision is a synapomorphy for some lineages of 
Stenophylacini (Grensia). A linear transformation series is from IN0 to IN1 to IN2. 
(4) Subapical depression (step) of male tergum VIII. In most Trichoptera, tergum VIII 
does not form a subapical step. Therefore, absence of a subapical step is considered 
plesiomorphic. Presence of subapical step is apomorphic and a synapomorphy for 
Pseudostenophylacinae, Drusinae (with some exceptions), and some lineages of 
Limnephilinae. A linear transformation series is from ST0 to ST1 to ST2. 
(5) Covering structures of male tergum VIII. Usually in Trichoptera, tergum VIII is 
covered by uniform setae which can be little longer apically. Therefore, relatively 
uniform setation is considered plesiomorphic. Setae which are unusually long or 
developed as bristles or pegs is considered an apomorphic trend and a synapomorphy for  
Pseudostenophylacinae + Drusinae + some lineages of Limnephilinae. There are two 
linear transformation series for this character: (a) from CS0 to CSA and (b) from CS-0 to 
CS-B1 to CS-B2 to CS-B3. 
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 Bristles and pegs are treated independently as apomorphic for particular lineages 
of Limnephilidae. The peg-like spines are observed only in Drusinae (at least in studied 
taxa); therefore, they are considered as a synapomorphy for this subfamily. 
(6) Setate/spinate posterodorsal area/areas of male tergum VIII. In most Trichoptera the 
surface of tergum VIII has no areas with specialized setae or pegs; therefore, absence of 
these areas is considered plesiomorphic. Concentration of covering structures in one or 
more areas is considered an apomorphic condition and a synapomorphy for 
Pseudostenophylacinae + Drusinae + some lineages of Limnephilinae. A linear 
transformation series is from AR0 to AR1 to AR2 to AR3 to AR4. 
 Segments IX and X. In male caddisflies, as in most Pterygota insects, segment IX 
is the first one to be modified in relation to the sex organs. It is heavily chitinized, 
generally covered with setae (sometimes long and stout or variously specialized), 
especially along margins. Its shape varies greatly. Segment IX is not divided into tergite 
and sternite in Trichoptera, but is usually a closed ring of sclerotization. However, in 
some Polycentropoidea (Psychomyiidae, Ecnomidae, Polycentropodidae, 
Xiphocentronidae, Dipseudopsidae) and in some Plenitentoria, segment IX can be very 
short dorsally (Fig. 166, 167), and even sometimes interrupted with membrane 
middorsally (Fig. 167).  
Dorsal, lateral, and ventral lengths of segment IX. The body length of segment IX 
varies dorsally, laterally, and ventrally and may be long or more or less short dorsally 
with respect to the lateral and ventral dimensions (Fig. 166-167). The lengths of different 
portions of the segment IX [dorsal length (DL-IX), lateral length (LL-IX), and ventral 
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length (VL-IX)] can be useful metrics for comparison shape and parts of segment IX 
(Fig. 170) (see Chapter I). 
Several types of segment IX are distinguished based on the dorsal development of 
segment IX: 
Type CL. Segment IX is closed dorsally (CL): 
 
CL-WD. Dorsum IX well-developed: 
 
CL-WD-1. Dorsal, lateral, and ventral lengths of the segment IX 
are nearly similar: 
e.g., many Rhyacophilidae, Glossosomatidae (some  
Glossosoma, Agapetus), some Apataniidae (Allomyia), 
some Brachycentridae, Rossianidae, Limnephilini 
(Philarctus, Lenarchus), some Brevitentoria (e.g., 
Limnocentropodidae); 
 
CL-WD-2. Dorsal length of segment IX is widest length: 
e.g., Ecnomidae, many Rhyacophilidae, some  
Hydrobiosidae, Glossosomatidae (Glossosoma), some  
Hydroptilidae, Plenitentoria (Phryganopsychidae, some  
Phryganeidae, some Brachycentridae, Lepidostomatidae); 
 
  CL-ND. Dorsal length of segment IX is shortest: 
 
CL-ND-1. Dorsal length of segment IX short, but not less than at 
one-sixth of the lateral length of the segment IX; 
e.g., some Philopotamidae (Dolophilodes), 
Hydropsychidae, Glossosomatidae (some Agapetus), many 
Hydroptilidae, some Plenitentoria {Phryganeidae, 
Goeridae, some Uenoidae, some Apataniidae, unplaced 
Cryptochia, most true Dicosmoecinae, Limnephilinae 
[some Chaetopterygini, Limnephilini (Platycentropus)]}; 
 
CL-ND-2. Dorsal length of segment IX very short, antecosta and 
posterior edge of segment IX not fused, or may be fused and 
forming bridle-like structure: 
e.g., Ecclisomyia, Ecclisocosmoecus, Ironoquia, 
some Nothopsyche; some Drusinae, 
Pseudostenophylacinae, Limnephilinae [unplaced 
Lepnevaina, Thermophylax; some Chaetopterygini, 
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Limnephilini (e.g., Nemotaulius, Rivulophilus, 
many unplaced “Limnephilus”), some 
Stenophylacini, some Chilostigmini]; 
 
CL-ND-3. Terga IX and X fused, forming a dorsoventral wall: 
e.g., most Limnephilus s.str.; 
 
 Type IN. Segment IX interrupted middorsally (IN) 
e.g., some Philopotamidae, Polycentropoidea, Dicosmoecinae (some 
Ironoquia, Nothopsyche), some Stenophylacini (e.g., Clostoeca). 
 
Lateral shoulders of segment IX. In Plenitentoria, the distal midlateral edges of 
segment IX often are prominent on each side (Fig.164). Such a prominent part is termed 
here a lateral shoulder of segment IX (lsh). A lateral shoulder may be short or broad, 
oblique or almost horizontal (e.g., Limnephilus s.str.) (Fig. 164).   
Type P. Lateral shoulders not developed:  
e.g., some Phryganeidae (Oligotricha), Goeridae, Brachycentridae 
(Brachycentrus, some Micrasema), many basal Annulipalpia, some 
Hydroptilidae, some Lepidoptera; 
 
Type A1. Lateral shoulders developed, short: 
 e.g., most Trichoptera, some Lepidoptera; 
 
Type A2. Lateral shoulders broad and almost horizontal: 
 e.g., some lineage of Limnephilini. 
 
 Midlateral concavity of segment IX. In Annulipalpia and other non-Integripalpia 
 families, segment IX is usually uniformly convex (round or oval) and not pressed inward 
mid-laterally (Type P). In Integripalpia, midlateral concavity (mlc) (Fig. 164D) may be 
present and it may be (Type A1) slightly, or (Type A2) strongly pressed inward; or (Type 
A3) sometimes in the mid-lateral concavity region finger-like projections are formed 
(ssIX) (Fig. 164D, 168C). They are considered here as homologs of “sclerotized strips of 
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sternite IX” (Morse 1975) for Leptoceridae genitalia and the same name is given for 
them. 
 Ventral middle lobe of segment IX. Segment IX ventrally may have a ventral middle 
lobe (vml) (Fig. 167) which can be short or long relative to lateral and dorsal lengths. In 
non-Integripalpia, such a midventral lobe is absent. In some limnephilids, segment IX 
ventrally forms such middle lobe.  The ventral middle lobe of segment IX is absent in 
Phryganeoidea, Lepidostomatidae, and some Goeridae, although present in some 
representatives of outgroup families Uenoidae and Apataniidae, which are considered the 
closest relatives (Gall, 1997; Morse, 2003). 
 Dorsal fusion of segment IX and X. Segment IX is usually mostly separated from 
segment X by sutures, a plesiomorphic condition in insects generally (Snodgrass, 1935). 
However, sometimes dorsum IX and X are fused such that there is no visible external 
separation line between them.  This condition is apomorphic. The character is not 
investigated well but could be useful for phylogenetic and diagnostic purposes. 
Tergum X. Tergum X middorsally may be well-developed and protruded 
posteriorly forming dorsum of tergum X (dIXt). Together with IMA branches the dorsum 
of tergum X may form a posteriorly protruding, single or branched structure, dorsum of 
tergum X + ibIMA  (Fig. 165E, 167A), or fused with withdrawn into segment IX sphere-
like or plate-like IMA outer branches.  The tergum X may be separated from IMA 
branches and fused with tergum IX dorsum forming a withdrawn into segment IX a roof-
like, short, almost vertical wall (Fig. 164A, D). In many true limnephilids dorsum of 
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tergum X is imperceptible; probably it is fused with tergum IX forming a narrow 
“bridle.” 
 Several types of dorsum X development and its correspondence with surrounding 
genitalic parts may be classified in Limnephiloidea:  
Type I. Dorsum of tergum X is formed as a separated from IMA structure (Fig. 
165A): 
e.g., Apataniidae: Baicalina bellicosa Mart.; 
 
Type II. Dorsum of tergum X is developed and fused with IMA inner branches 
forming a whole dXt+ibIMA middorsally located structure (Fig. 165E, I, J, 
167A): 
 
IIa. Dorsum X is well-sclerotized: 
e.g., Uenoidae: Oligophlebodes, some Dicosmoecinae, many 
Apataniidae; 
 
IIb. Dorsum X is membranous: 
e.g., some Apataniidae: Manophylax annulatus Wiggins; 
 
Type III. Dorsum of tergum X is not developed, fused with IMA and SA 
appendages forming a whole IMA+SA structure, withdrawn into segment IX as 
subvertical structure (Fig. 168B, C): 
e.g., some Chaetopterygini, Chilostigmini, Stenophylacini; 
 
Type IV. Dorsum X weakly developed and, probably, fused with dorsum IX,  
forming a subvertical short wall (Fig. 164D), or a narrow bridle (Fig. 66C, 
F): 
e.g., many Limnephilini;  
 
Type V. Dorsum X is not developed and represented by a membranous dorsal 
area together with dorsum IX (Fig. 169A): 
e.g., Dicosmoecinae: Ironoquia punctatissima (Walker), Antarctoecia 
nordenskioeldi Ulmer; Limnephilinae, Stenophylacini: Clostoeca 
disjuncta (Banks). 
 
 Phylogenetic conclusions.  
(1) Segment IX open/closed condition. The “closed” condition (fusion of the segment IX 
tergite and sternite into a single, sclerotized ring) is considered an important 
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synapomorphy for Amphiesmenoptera (Kristensen, 1984). All immediate outgroup 
families possess the “closed” condition and a relatively “long” dorsal part of segment IX. 
Therefore, an interrupted or extremely suppressed dorsum IX is considered apomorphic. 
(2) Dorsal length of segment IX. Lepidoptera and most Trichoptera, including all 
immediate outgroup families, have a developed dorsal part of segment IX. The length of 
segment IX can be subequal to lateral or ventral lengths, or longer. Therefore, the 
developed dorsal portion of segment IX is considered plesiomorphic, whereas very short 
and interrupted conditions are apomorphic. The linear transformation series is from Type 
CLWD to Type CLND to Type IN. Thus, a very short, “bridle-like” segment IX is a 
synapomorphy for some lineages of Limnephilidae [untrue Dicosmoecinae (e.g., 
Ecclisomyia, Ecclisocosmoecus, and Nothopsyche) and Drusinae, Pseudostenophylacinae, 
and many Limnephilinae. The “wall-like” structure formed by the dorsum of segments IX 
and X is a probable synapomorphy for Limnephilus sensu stricto.  
(3) Lateral shoulder of segment IX. Since there are no developed lateral shoulders in any 
immediate outgroup families, the presence of very well-developed shoulders is 
considered apomorphic. Broad and horizontal lateral shoulders are unique for one lineage 
of Limnephilinae (Limnephilus s.str.), therefore it is considered apomorphic as well and a 
synapomorphy for Limnephilus s.str. A linear transformation series is from Type P to 
Type A to Type B. 
(4) Midlateral concavity of segment IX. Since Annulipalpia, unplaced families and almost 
all immediate outgroup families have no midlateral concavity, its presence is considered 
apomorphic. Strongly pressed-inward midlateral concavities are probably an intermediate 
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condition between slightly developed concavities on the one hand and strongly developed 
concavities with finger-like sclerotized strips of sternite IX on the other hand. Since most 
outgroup families have no strongly pressed midlateral concavity with sclerotized strips of 
sternite IX, the presence of such structure is considered apomorphic. A linear 
transformation series is from Type P to Type A1 to Type A2 to Type A3. 
(5) Ventral middle lobe of segment IX.  The presence of a ventral middle lobe in some 
lineage of Limnephiloidea (Uenoidae + Apataniidae + Limnephilidae) is considered 
apomorphic for it. 
(6) Tergum X.  A well-developed tergum X is considered plesiomorphic in Pterygota 
(Snodgrass, 1935). Therefore, various reductions are considered apomorphic. A linear 
transformation series is from Type I to Type II to Type III to Type IV to Type V. The 
Type V state is considered as homoplasy. 
Superior appendages (SA). Superior appendages (or cerci) (SA) are setose paired 
structures that serve as sense organs. They have no musculature but can partially play a 
grasping role because they are indirectly (by surrounding basal membrane) or directly (if 
fused with intermediate appendages) connected with intermediate appendages. 
Shape, size, and other peculiarities of superior appendages. Superior appendages 
provide many characters which can be very important for phylogenetic analysis and 
diagnostic purposes: 
 1. Size. Superior appendages may be weakly developed and invisible as 
outgrowths, their position recognizable only by a region of denser setation. They may be 
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present as slight elevations or as more or less developed outgrowths variously developed 
from medium to very large, posteriorly extended lobes. 
 Several types of SA lengths are distinguished in this study (Figs. 166-167): 
 Type 0. SAs not developed; 
 Type S1. SA shorter than their width; 
 Type S2. SA as long as wide; 
 Type M. SA of medium size (1.5 X width); 
Type L. SAs long (at least twice as long as width). 
 2. Shape. They may be uniformly straight, stick-like structures or capitate (with 
an apical bulge). SA may be plate-like, thick, or very flat structures and may be slightly 
or strongly concave on one side (with spoon-like shape). In this study SA shapes are 
classified into a few groups according to their shape-size conditions: 
Type A. SA not developed as outgrowths but as setate areas (Fig. 166); 
 
Type B. SA small, hump-like structures shorter than wide and without 
constrictions at the base (Fig. 166); 
 
Type C. SA small or medium, stick-like or capitate structures 1-3 times width, 
usually with constriction at base: 
 
C1. SA capitate (Fig. 167); 
 
C2. SA straight, stick-like (Fig. 167); 
 
Type D. SA flat, plate-like, or strongly concave (spoon-like) lobes (Fig. 164). 
 3. Peculiarity of attachment. Superior appendages may be more or less freely 
implanted in body of segment IX (Type P), or they are attached to some structures 
(tergum X, wall of segment IX, intermediate appendages). The nature of SA attachment 
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may vary from (a) being marked with a well-developed suture (e.g., Limnephilini) (Type 
A), (b) to being reduced when SA are variously fused with different structures, without 
visible sutures (e.g., Hydropsychidae, Phryganeidae) (Type B1). SA may be not being 
developed and may be present only as flat or very slightly elevated setate areas (Type 
B2). 
 4. Size relative to inferior appendages. Superior appendages can be shorter than 
inferior appendages (Type SA-S), nearly equal to them (Type SA-E), or relatively longer 
(Type SA-L). Superior appendages are very short in most Insecta and Lepidoptera. In 
most Trichoptera (except some Polycentropoidea and most true Limnephilidae), they are 
usually shorter then inferior appendages or rarely equal. In Polycentropoidea, if they are 
long, they are usually large but not exceeding the length of inferior appendages. Only in 
true Limnephilidae are superior appendages sometimes larger, sometimes much larger, 
than inferior appendages. 
 5. Orientation. Superior appendages, when they are large, may be directed almost 
horizontally (Type H) (Fig.167) or upward (Type U) (Fig. 167). In primitive Trichoptera 
and in most Plenitentoria, including all outgroup families, SA are oriented horizontally. 
In some lineages of Limnephilinae, they are oriented obliquely upward.  
 6. Sclerotization. In Lepidoptera and in most Trichoptera, superior appendages are 
weakly (Type SLP) (Fig. 166) or moderately sclerotized structures without thickened 
areas of cuticle. The pale color of these appendages and relatively soft surface are 
evidences of such weak sclerotization. In many Limnephilinae and especially in 
Limnephilini, SA are heavily sclerotized, especially at the edge (dark brown or black 
  
291
areas of sclerotization) (Type SSL1) (Fig. 167) or sometimes on inner surfaces of the SA 
(Type SSL2) (Fig. 164). 
 7. Equipment. Superior appendages in Lepidoptera and most Trichoptera are 
present as uniformly setate structures without various strongly sclerotized spines (Type 
PWS0), however they can possess some long, stout setae, which, probably, used for 
better clasping and in this case can be considered as additional arm structure (as, for 
example, spines) (e.g., Ecnomidae) (Type PWS1). In Limnephilidae, SA may be armed 
with thick, heavily sclerotized apical tooth/teeth (apth) (Fig. 162C) at the posterior edges 
(Type ATH1) or with inner tooth/teeth (ith) (Fig. 162C) on the inner surface of the SA 
(Type ATH2). 
 Connection of superior appendages with surrounding structures. Superior 
appendages in Lepidoptera, Annulipalpia, Brevitentoria, and basal Plenitentoria 
(Phryganeoidea) are usually present as more or less developed structures arising from a 
dorsal complex fused and differently developed structures: tergum IX, tergum X and 
intermediate appendages, which collectively may be named “superanal genitalic 
complex” (sac) (Fig. 166). In most Hydropsychoidea and Phryganeoidea, SA are also 
slightly developed and positioned as small elevations on the top of the superanal 
complex. Various conditions of SA fusion with neighboring structures can be 
distinguished: 
Type P. Superior appendages fused with superanal complex and positioned on this 
dorsally or laterally (Fig. 166): 
 
P1. SA fused with superanal complex  
 e.g., Annulipalpia; 
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P2. SA implanted dorsally or subdorsally in a pair of membranous 
“windows” on basal portion of segment X: 
 e.g., Phryganopsychidae, Phryganeidae, some Brevitentoria, 
 Plenitentoria; 
 
Type A. SA partially (separated by suture) or completely (suture absent) fused 
with intermediate appendages: 
e.g., some Dicosmoecinae, Limnephilinae (e.g., Chaetopterygini, 
Chilostigmini, Stenophylacini); 
 
Type B. SA located laterally and independent from structures of tergum X and 
from intermediate appendages but closely associated with dorsolateral portions of 
segment IX: 
 
B1. SA located subdorsally: 
 e.g., some Brevitentoria; 
 
B2. SA located laterally and broadly attached to segment IX wall: 
 e.g., Limnephilini. 
 Phylogenetic conclusions.  
(1) Size of superior appendages. Nearly all Insecta possess conspicuous cerci (SA), so the 
presence more or less developed SA is considered plesiomorphic. Modification of SA 
into large outgrowths or into small elevations, or decreasing them to simple setate areas 
are two different apomorphic trends. 
 All Lepidoptera and basal Trichoptera possess small SA (Type S). Therefore, small 
SA are considered plesiomorphic. Moderately long (length of SA is more than one-half 
its widest width) (Type M) or very long (more than twice as long as its widest width) 
(Type L) are considered apomorphic, as well as decreasing of SA to small humps or 
setate areas. Another trend of the character development is a modification SA from the 
plesiomorphic condition (Type S) to very small (Type SS, hump-like structures) to setate 
area (Type SSS). 
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 Two linear transformation series for size of SA are: 
a. From Type S to Type M to Type L (magnification of SA size); 
b. from Type S to type SS to Type SSS (diminishing trend). 
(2) Shape of superior appendages. Most Trichoptera and Lepidoptera possess small 
capitate SA. Therefore, small capitate SA are considered plesiomorphic for 
Amphiesmenoptera. Long, straight, and flattened plate-like conditions are apomorphic. 
There are two linear transformation series of character development: 
a. From Type C (capitate) to Type (D) (plate-like, spoon-like) (increasing trend); 
b. From Type C (capitate) to Type B (hump-like) to Type A (setate areas) 
(decreasing trend). 
(3) Peculiarity of superior appendages attachment. The superior appendages (cerci) 
usually are present in Insecta as structures separated at the base by sutures (Type P) or 
constrictions. Basally jointed SA are considered plesiomorphic. Fusion of SA with 
surrounding structures is considered apomorphic (Type A). Complete fusion of SA with 
background (setate areas) is considered an apomorphic condition as well (Type B). A 
linear transformation series is from Type P to Type A to Type B. 
(4) Relative size of superior appendages to inferior appendages. In Lepidoptera and most 
Trichoptera superior appendages usually are much smaller than inferior appendages.  
Therefore this condition is considered plesiomorphic (Type SA-S). SAs subequal or equal 
(some Polycentropoidea) to inferior appendages (Type SA-E) is considered apomorphic, 
as well as a condition when SA is considerably larger than intermediate appendages 
(Type SA-L). 
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(5) Orientation of superior appendages. Superior appendages (large-sized) oriented 
horizontally or slightly downward is considered plesiomorphic, because such a condition 
is characteristic for basal Trichoptera and outgroup families. SA oriented upward is 
considered apomorphic and a synapomorphy for some lineages of Limnephilini. 
 A linear transformation series is from Type H to Type U. 
(6) Sclerotization of superior appendages. In Lepidoptera and most basal Trichoptera, SA 
are slightly sclerotized. Therefore, light sclerotization is considered plesiomorphic. 
Moderate and heavy sclerotization present in some Limnephilini is considered 
apomorphic and a synapomorphy for those Limnephilini. Strongly sclerotized inner areas 
of SA is a synapomorphy for some lineages of Limnephilini. 
 A linear transformation series is from Type SLP to Type SSL1 to Type SSL2. 
(7) Equipment of superior appendages. Lepidoptera and most Trichoptera, including 
outgroup families, have no heavily sclerotized tooth or teeth, or other equipment on 
apical and inner sides of the SA.  Therefore unarmed SA are considered plesiomorphic  
(Type PWS0), although they can possess some setae (e.g., Ecnomidae) (Type PWS1). In 
Limnephilidae, SA may be armed with thick, heavily sclerotized apical tooth/teeth at the 
posterior edges of SA (Type ATH1) or with inner tooth/teeth in inner surface of SA 
(Type ATH2). 
(8) Connection superior appendages with surrounded structures. The plesiomorphic 
condition for the upper genitalic parts (tergum X, cerci, epiproct and paraprocts) of 
Insecta is such when they are separated from each other by membranes or by sutures 
(Snodgrass, 1935). Therefore, the fusion of superior appendages with dorsal structures of 
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segments IX or X or XI forming a superanal complex is, probably, an apomorphy for 
Amphiesmenoptera. The "fused" condition is characteristic for all basal Trichoptera and 
outgroups families. The “separate” condition of these structures (dismissing SA and IA 
from superanal complex) is probably a secondary apomorphic modification and a 
synapomorphy for some lineages of Limnephilidae. The atrophy of SA (cerci) muscles in 
Amphiesmenoptera can be considered as an indirect evidence of a such evolution way of  
this group. A linear transformation series for Trichoptera is considered from Type P to 
Type A to Type B.  
Intermediate appendages (IMA). Intermediate appendages (ima or IMA) (Fig. 
164-170) in limnephilids are located dorsolaterally or laterally of the anal opening (Fig. 
168-170), or forming a closed structure around the anal opening (Fig. 168C, F).  They 
have outer branches (obIMA) which are spreaded dorsad (Fig. 166A), dorsolaterad or 
laterad (Fig. 168E), or, ventrad (Fig. 168A, 170C), and inner branches (ibIMA) which 
are located closer to the anal opening and protrude posterad as short or long outgrowths 
(Fig. 164, 166A, 169-170).  
 Three types of IMA outgrowths location may be revealed: 
Type A. Outer and inner branches of IMA fused with superanal complex and 
located dorsally or dorsolaterally (Fig. 168C, F): 
e.g., Annulipalpia, unplaced families, some Brevitentoria; 
 
 Type B. Outer and inner branches of IMA separated from superanal complex: 
B1. IMA branches located dorsolateral of anal opening, in a "roof-like 
position":  
   e.g., Dicosmoecinae (Ironoquia, Fig. 169A); 
 
B2. IMA branches located parallel or subparallel with each other on each 
side of anal opening, in an "I○I position") (Fig. 168E):  
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e.g., Cryptochia, Psilopteryx, Grensia, Anabolia, "Limnephilus" 
submonilifer Walker; 
 
  B3. IMA branches forming semi-closed structure around anal opening 
  (Fig. 164D, 168A): 
   e.g., Ecclisocosmoecus, Phanocelia, Grammotaulius, Limnephilus; 
 
   B4. IMA branches forming closed perianal structure (Fig. 168C, F): 
   e.g., Chilostigmodes, Hesperophylax designatus (Walker). 
 
Outer branches of IMA. Outer branches of intermediate appendages may be 
spread dorsally or dorsolaterally and ventrally of inner appendages and anal opening, 
forming upper apices of IMA outer branches (uaob) (Fig. 168A, 169C) and lower apices 
of IMA outer branches (laob) (Fig. 168A, 169C), respectively. 
Lower apices of IMA outer branches may be divergent ventrally (Fig. 168E), 
subparallel (Fig. 170C), or convergent ventrally (Fig. 168A). Usually outer and inner 
branches are not fused together to form a circle (Fig. 164, 168B-E, 170C); however, in 
some limnephilids they are fused dorsally and ventrally forming a closed “perianal 
structure” (Fig. 168C, F), embracing anal opening. 
Sometimes a “closed” structure may be formed because of the presence of 
segment IX lateral outgrowths – “sclerotized strips of sternite IX” (ssIX) (Fig. 164D) - 
which connect with these branches basally, but proper branches of IMA do not touch 
each other (in such as Lepnevaina, Thermophylax). This condition, called a “false closed 
structure,” is not considered as really “closed.” In some limnephilids, lower apices of 
outer branches form triangular frames. 
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 Usually outer branches of IMA are more or less plane and represented by the flat 
laterally or dorsolaterally spread plates (Fig. 168C). In some Limnephiloidea (e.g., some 
Apatania) they are protruded distally as long tubular outgrowths (Fig. 166A).   
 Outer branches of IMA in limnephilids are usually slightly sclerotized, smooth and 
devoid of hairs dorsally and centrally, whereas they are often covered with small hairs 
(IMA outer branch hairs, obh) on main surface of IMA plate (Fig. 168C), or ventrally. 
Inner branches of IMA.  These parts of the IMA are located nearer the anal opening. The 
basal parts of inner branches of IMA embrace the anal opening laterally or dorsolaterally 
and their apexes protrude posteriorly as claw-like (Fig. 166), as forceps-like (Fig. 166), or 
as compressed, plate-like (vertically oriented) (Fig.169) structures. They are, as rule, 
heavily sclerotized and black, dark-brown, or dark-yellow in color. Usually they are bare, 
but sometimes small and sparse hairs (IMA inner branch hairs, ibh) can be present on the 
apex (Fig. 164D), or sometimes on the basal surfaces of the outgrowths also.  
 
 Phylogenetic conclusions 
(1) Intermediate appendages. Separated from tergum X, intermediate appendages (IMA) 
are present in Integripalpia only and are especially developed as more or less independent 
structures in Limnephiloidea. Annulipalpian and non-integripalpian upper genitalic 
outgrowths are fused and form a "subanal genitalic complex." Therefore, the condition 
when IMA are fused with the superanal complex is considered plesiomorphic, and 
separation of these structures from tergum IX and X is apomorphic. A linear 
transformation series is from Type A to Type B. 
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(2) Outer branches of IMA. In basal Limnephiloidea IMA is located dorsally regarding 
anal opening (a) or dorsolaterally (b). Spreading outer branches of IMA ventrally (c) 
regarding anal opening has place only in Limnephilinae and considered apomorphic. 
A linear transformation series is from Type a to Type b to Type c.  
(3) Lower apices of IMA. Usually, lower apices of IMA outer branches (laob) in 
limnephilids are divergent (Type D), parallel (Type P) or slightly convergent (Type C1). 
Strongly convergent lower apexes of IMA (Type C2) outer branches and their fusion 
(Type F) (forming closed perianal structure) occur in some lineages of Limnephilinae 
(some species in tribe Stenophylacini) and are considered apomorphic and a 
synapomorphy for some lineages of Stenophylacini. A linear transformation series is 
from Type D to Type P to Type C1 to Type C2 to Type F. 
Subanal plate. A subanal plate (sbp) (Fig. 166-169) is a membranous (or semi-
sclerotized) fold which may be formed between the anal and phallic openings. Possibly, it 
is a sternum X vestige, which is sometimes evident below the anus or absent. Schmid's 
(1998) opinion was that subanal plate of Limnephilidae and "anal sclerites" of 
Rhyacophilidae are the same (at least he labeled them similarly: Schmid, 1998, p. 203). 
In another paragraph, he associated "anal sclerites" of Rhyacophilidae with intermediate 
appendages of "other families" (that is Limnephilidae) (Schmid, 1998, p.18). Probably 
"anal sclerites" of Rhyacophilidae may be associated with "subanal plate" of 
Limnephilidae and considered as a some formation of membranous or sclerotized tissue 
separating anal and phallic openings. However, this homologization based on 
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topographical association only and needs careful comparative work to confirm or refuse 
it.  
 Sometimes some other neighboring structures, such as lower apices of IMA outer 
branches, can be involved in formation of a "transverse bridge" between the anal and 
phallic openings or may strengthen the subanal lobe. A subanal plate may be developed 
or not, or be weakly developed and present as only a short transverse fold (Fig. 167A, B), 
or be a long, narrow, posteriorly protruding outgrowth ("a tongue-like" structure) (Fig. 
166D, 168D). It can be single-lobed (Fig.168D), bilobed (Fig. 167A), or three-lobed, as 
Schmid noticed for Ironoquia punctatissima (Schmid, 1998). Several types of subanal 
plate may be distinguished based on its development, shape, and sclerotization: 
 I. Classification of subanal plate based on its development: 
 Type A. Subanal plate not developed: 
  e.g., most Annulipalpia, many basal Integripalpia;  
 
 Type B. Subanal plate developed: 
 
BI. Subanal plate weakly developed as short, oval, transverse membranous 
fold (Fig. 167B): 
e.g., Amphicosmoecus, Pedomoecus, Ecclisopteryx; 
 
BII. Subanal plate is well-developed: 
 
BII-a. Subanal plate is developed as a wide transverse lobe (Fig. 
167A, D): 
e.g., Allocosmoecus, Dicosmoecus, Eocosmoecus, 
Onocosmoecus, Frenesia, Glyphopsyche, Psychoglypha; 
 
BII-b. Subanal plate is developed as a narrow posteriorly 
   protruding lobe (Fig. 168D): 
    e.g., Ironoquia, Clistoronia, Lenarchus, Platycentropus. 
 
 II. Classification of subanal plate based on its shape: 
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 Type Sh1. Subanal plate single-lobed (Fig. 168D): 
e.g., Ecclisopteryx, Frenesia, Halesochila, Glyphopsyche, Lenarchus, 
Platycentropus; 
 
 Type Sh2. Subanal plate bilobed (Fig. 167A): 
e.g., Archeophylax, Austrocosmoecus, Eocosmoecus, Onocosmoecus, 
Clistoronia magnifica (Banks), Magellomyia appendiculata (Ulmer); 
 
Type Sh3. Subanal plate trilobed: 
e.g., Ironoquia punctatissima (Walker). 
 
 III. Classification of subanal plate based on its sclerotization: 
 
Type M. Subanal plate membranous (Fig. 168D): 
e.g., Platycosmoecus, Clistoronia, Lenarchus; 
 
Type SM. Subanal plate semi-sclerotized (at least dorsally) or strongly 
sclerotized: 
 
SM1. Subanal slightly or partially sclerotized: 
e.g., Allocosmoecus, Dicosmoecus, Nothopsyche; 
 
SM2. Subanal plate strongly sclerotized: 
e.g., Ironoquia, Allogamus uncatus (Brauer). 
 
 In some Dicosmoecinae (such as Archeophylax, Austrocosmoecus, and 
Philocasca) the subanal plate is covered with short hairs ("setose" subanal plate). 
 
 Phylogenetic conclusions:  
(1) Size of subanal plate. Subanal plate is not developed in many basal Trichoptera and 
outgroup families, but present and well-developed in Dicosmoecinae and some 
Limnephilinae (Limnephilini, Stenophylacini). Therefore, an undeveloped subanal plate 
is considered plesiomorphic and a large, well-developed subanal plate is apomorphic. A 
linear transformation series is from Type A to Type B. 
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(2) Sclerotization of subanal plate. In Annulipalpia membranous area between the anal 
and phallic openings are entirely membranous and not folded in Annulipalpia and 
unplaced families. Therefore sclerotization of a subanal plate is considered apomorphic. 
A linear transformation series is from Type M to Type SM1 to Type SM2. 
Inferior appendages. Inferior appendages (ifa, IFA) in Limnephiloidea are located 
ventrally or ventrolaterally. They are one- or two-segmented. Two-segmented 
appendages may be well-separated from each other or partially fused. In this case a 
sutural vestige (vs.IFA) (Fig. 169D) may be seen between gonostylus (gs) and gonocoxa 
(gx) (Fig. 169D, 170A). Usually two-segmented IFAs are large and have well-developed 
musculature (Ivanov, 2003, 2005). In those which possess small only one segment, 
musculature is weakly or not developed.  If intermediate appendages are large, superior 
appendages are small and weakly developed and, vice versa, if IFAs are one-segmented 
and small, superior appendages are larger than the IFAs. 
 IFAs may be oriented parallel to the body axis, slightly up (less than 45º, or 
directed strongly upright (more than 45º). 
 A classification of IFA may be based on their segment development, size, and 
direction. 
 I. Classification of IFAs based on development of their segments: 
 Type A. Each inferior appendage obviously two-segmented: 
 
A1. Gonostylus and gonocoxite well-separated from each other by obvious 
suture (Figs. 166A, 167A, 170A): 
e.g., almost all Annulipalpia, unplaced families, and many 
Brevitentoria; basal Limnephiloidea, most Dicosmoecinae; 
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A2. Separating suture is weakly developed, gonostylus and gonocoxite are 
partially fused (Fig. 169D): 
e.g., some Goeridae, Lepidostomatidae, Brachycentridae, a few 
Dicosmoecinae (e.g., Amphicosmoecus, Pedomoecus, 
Ecclisomyia); 
 
Type B. Each IFA one-segmented, sutural vestige of IFA absent (Figs. 164A, C; 
166B-F, 169A, C): 
e.g., rarely in Dicosmoecinae (Allocosmoecus, Ironoquia), almost all true 
Limnephilidae including Drusinae (Fig. 166B) and Pseudostenophylacinae 
(Figs. 166C, F). 
 
 II. Classification based on IFA size relative to superior appendages (SA): 
 
Type X. Inferior appendages larger than superior appendages (Figs. 166A, 167A, 
169A, D; 170A): 
e.g., Annulipalpia, unplaced families, most Brevitentoria, some 
Plenitentoria [outgroup families, Dicosmoecinae, many Drusinae, some 
Pseudostenophylacinae, some Limnephilinae (e.g., Rhadiocoleptus)]; 
 
 Type M. Inferior appendages almost equal to superior appendages (Fig. 166F): 
e.g., a few Drusinae, some Pseudostenophylacinae, some Limnephilinae; 
 
Type L. Inferior appendages smaller than superior appendages (Figs. 164A-C; 
166D, E; 169B, C): 
e.g., most Limnephilinae, especially Limnephilini. 
 
 III. Classification based on IFA direction: 
 
 Type P. IFA almost parallel to body axis, 0-44º (Figs. 169D, 170A): 
e.g., many basal Plenitentoria, some Brevitentoria, most Dicosmoecinae, 
Drusinae, Pseudostenophylacinae; 
 
 Type U. IFA directed upright: 
 
  U1. IFA directed upright at 45-600 less (Figs. 166A, F): 
   e.g., some Annulipalpia, some Integripalpia; 
 
  U2. IFA directed upright more than 600 (Fig. 169E): 
   e.g., most Stenophylacini, some Limnephilini (e.g., some  
   Anabolia, Asynarchus, Grammotaulius, etc.). 
 Phylogenetic conclusions: 
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(1) Development of IFA segments. Two-segmented inferior appendages is considered 
plesiomorphic because Annulipalpia, unplaced families, and many families of 
Integripalpia possess two-segmented IFAs. Therefore a linear transformation series is 
form Type A1 to Type A2 to Type B.  
(2) Size of IFA. Well-developed and large IFAs are considered plesiomorphic because 
most Annulipalpia, unplaced families, Brevitentoria, and outgroup Plenitentoria possess 
very large (larger than superior appendages) inferior appendages. Lepidoptera and other 
mecopterids also possess relatively large IFAs working as claspers. Short and 
undeveloped IFAs are considered apomorphic. A linear of transformation series is from 
Type X to Type M to Type L. 
(3).Orientation of IFA. Most Annulipalpia, unplaced families, and outgroup Integripalpia 
possess IFAs directed horizontally, parallel to the body axis or moderately directed 
upright (0-44º). IFAs oriented more strongly upright are present in some Limnephilinae. 
Therefore, the more strongly upright orientation of IFAs is considered apomorphic. A 
linear transformation series is from Type P to Type U1 to Type U2. 
 
Phallic structures. The phallic organs are the median genital outgrowths of 
segment IX.  They are the organs responsible for coition (Snodgrass, 1935). The 
particular organ responsible for sperm transmission, directly involved in coition, is the 
often-complex intromittent organ, the phallus, which is located on the conjuctival 
membranes behind abdominal sternum IX (Figs. 171-173). In addition to the phallus, 
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there may be various accessory structures that assist with sperm transfer (Snodgrass, 
1935). 
 In Trichoptera the phallus is interpreted as “a part of the copulatory organs which 
lies beyond the phallic apodeme” (Nielsen, 1957). It is a complicated structure divided 
into several parts, which can be grouped into two main structures – the proximal massive 
membranous or semi-membranous phallobase (phb) (Figs. 173A-C) arises from a 
depression called the phallocrypt (phcr) (Figs. 173A-C), , which is often very deep, and a 
distal slender, often almost entirely sclerotized phallus (aedeagus), which is often 
distinctly separated from the phallobase by membranous endotheca (edth) (Figs. 173, 
174J, M) and which is terminated by a membranous distal endophallus from which the 
ejaculatory duct empties sperm. In Annulipalpia, unplaced families, Brevitentoria, and 
many Plenitentoria the phallobase is well-formed, sclerotized, and often larger than distal 
membranous parts of the phallic structure (Figs. 174A-I). In some lineages of 
Limnephiloidea (Dicosmoecinae + true Limnephilidae), the distal portion of the phallus 
(beyond the endotheca) is well-developed as a longitudinally protruded tube, the 
phallicata (phl) (Fig. 171A, 172, 174L-M) which is long and well-sclerotized in many 
Limnephilini. A complex of basal structures connected with the phallobase is named here 
"basiphallus," and a complex of phallic structures located apically beyond the endotheca 
is "distiphallus." 
Basiphallus. The basiphallus in limnephilids is represented with a complex of a 
phallobase (phb), phallotheca (pht), and endotheca (edth) which is surrounded by an 
almost membranous phallocrypt (phcr) (Fig. 170A, 174). 
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Phallobase. The phallobase is a basal part of the phallus, into which the base of 
the distiphallus is inserted (Fig. 173).  In Limnephiloidea, it is mainly membranous and 
approximately cylindrical or, more often, a bulb-like structure (Fig. 174). The basal part 
of the phallobase is strongly sclerotized, forming a phallic apodeme (ap) (Fig. 173) - a  
bowl-like structure  with an asymmetrically placed foot, the  foot of phallic apodeme 
(apf) (Fig. 173) “formed by fusion of the proximal end of phallobase with the anterior 
part of the wall of phallocrypt” (Nielsen, 1958). The rest of the phallic apodeme is the 
main body of phallic apodeme (apb) (Fig. 173). The foot of the phallic apodeme in some 
limnephilids, as in a few Integripalpia, is narrower than the main body of the phallic 
apodeme beyond the proximal opening and may be clearly distinguished from the main 
body of the phallic apodeme (Type AFF - "phallic apodeme foot is well-formed"). In 
Annulipalpia, unplaced families, some Brevitentoria, and some Plenitentoria (including 
some Limnephiloidea) there is no obvious constriction dividing the phallic foot from the 
main apodeme body (Type AFU - "phallic apodeme foot is not formed") (Fig. 174A-B, N 
(1-7, 9, 11, 14-15).  In Phryganeidae and many Dicosmoecinae, the phallobase has a 
phallobase lateral incision (phbi) (Fig. 169D, 174J).  
 The configuration and location of the basiphallus may be useful for phylogeny 
and diagnostic purposes.   
Phallotheca and endotheca. Beyond the phallocrypt membranes, the anterior part 
of the phallobase, the phallotheca (pht) is present. It is membranous, more smooth and 
simple than the distal part, the endotheca (edth), which has a more rugose (wrinkled) 
membrane (Fig 173). In limnephilids, ventrally, the phallotheca rim (phtr) (Fig. 173) is 
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formed as a semi-sclerotized plate with a hardened pair of carinae of the phallotheca 
(phtc) (Fig. 173). Proximally, at the phallic apodeme, the phallotheca contacts the 
phallocrypt membranes; distally it joins the membranous endotheca. The endotheca is an 
invagination of the distal part of the phallobase. It is a completely membranous structure 
which is almost as long as the phallobase itself, and from the apex of which the chiefly 
sclerotized phallicata (= "aedeagus") arises (Nielsen, 1957). In the endothecal area the 
bases of a pair sclerotized parameres are placed (Fig. 173). In Limnephiloidea, both 
endotheca and phallotheca are membranous structures. 
 In Limnephilus and Limnephilini the phallus may be easily pulled from the 
phallocrypt by manipulating the cleared genitalia. The boundary between the phallotheca 
and the endotheca may be easily seen as a noticeable ridge of the membranous tissue, the 
phallobase fold (phbf) (Fig. 173).  Usually, the phallobase is deeply submerged into the 
phallocrypt and totally surrounded by its walls.  
Phallocrypt is a goblet-like or cylindrical chamber that arises on the posterior margins of 
segment IX, invaginates into Segment VIII, and opens under segment X. The phallocrypt 
consists of two parts: the inner endophallocrypt (enphr) and the outer ectophallocrypt 
(ecphr) (Fig. 173). The endophallocrypt possesses strongly or slightly sclerotized walls 
interrupted dorsally and ventrally by membranous longitudinal fields; lateral sclerotized 
areas are named the phallic shield (phsh) (Fig. 173). In some Limnephiloidea the lateral 
portions of endophallocrypt may be extensively and strongly sclerotized (occupying 
almost all of the ventrolateral semi-cylinder of the phallocrypt tube) or sclerotization may 
be consolidated in narrow phallocrypt strips (phcrs) (Fig 169D, 170A) (e.g., 
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Dicosmoecinae, many other limnephilds), or present as vestiges of phallocrypt strips (vs) 
(e.g., Limnephilus) (Fig. 173). If sclerotization is present as narrow strips, they may go to 
different places of attachment (to base of inferior appendages, to branches of segment X, 
or to sclerotized strips of segment IX). Very rarely (e.g., Limnephilini: Limnephilus), the 
sclerotization is so weak that it is practically invisible or represented with slightly 
sclerotized areas, large or small indistinctly outlined dorsal triangles (Fig. 173). These 
semi-sclerotized triangles probably are homologous with the heavily sclerotized 
“dorsolateral strips of phallocrypt” of other limnephilids. In caudal view, these rudiments 
of the sclerotized strips in Limnephilini may be easily seen as the dorsolateral darkenings 
of the phallocrypt opening. 
 Phallic muscles are attached to the anterior three-fourths of the phallocrypt of 
some limnephilids (as in Stenophylax), though the dorsal one of the two posterior muscles 
is lacking in Limnephilus (Nielsen, 1957).  
 Several types of phallocrypt sclerotization and their connections with other 
genitalic parts can be distinguished in Limnephiloidea: 
 I. Classification based on phallocrypt sclerotization 
Type A. Phallocrypt extensively sclerotized ventrally and partially fused with 
phallobase, especially ventrally: 
  e.g., Annulipalpia, unplaced families, most outgroup families,  
  Brevitentoria, some Dicosmoecinae (e.g., Nothopsyche); 
 
 Type B. Phallocrypt well-developed as a separate membranous chamber with  
 partially sclerotized walls: 
 
  B1. Phallocrypt sclerotization concentrated dorsolaterally as pair of  
  longitudinal strips (Fig. 169D): 
   e.g., true Dicosmoecinae, Apataniidae, and most true  
   Limnephilidae (except e.g., Limnephilus); 
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 B2. Phallocrypt almost membranous or with small slightly sclerotized  
 dorsal portions (vestiges of sclerotized strips) (Fig. 173): 
  e.g., Limnephilini (Limnephilus). 
 II. Classification based on localization of phallocrypt sclerotization 
Type VL. Sclerotization of phallocrypt concentrated ventrally or ventrolaterally 
and attached posteriorly to the base of inferior appendages: 
e.g., Dicosmoecinae, Apataniidae; 
 
Type DL and D. Phallocrypt sclerotized strips (or their vestiges) are located 
dorsolaterally or dorsally and connected posteriorly with the upper genitalic 
structures (lower apexes of IMA or to sclerotized strips of segment IX): 
e.g., true Limnephilidae. 
 
Shape, orientation, and position of basiphallus. The shape of the basiphallus may 
be retort-like, boomerang-like, cylindrical, or pitcher-like. The basiphallus may be 
oriented ventrad, caudad, or dorsad. It may be located ventrally in segment IX (Fig. 
166E, D), or almost in the center, or dorsally (Fig. 169D) (in lateral view). In 
Limnephilidae, it is usually cylindrical or pitcher-like with subparallel sides, oriented 
horizontally caudad, and located in the lower portion of segment IX. 
 Phylogenetic conclusions. 
(1) Phallic apodeme foot. Usually in Annulipalpia, unplaced families, and outgroup 
families of Limnephiloidea, the phallic apodeme foot is not formed, not distinguished 
from the main body by any constriction. Probably the absence of a distinct phallic 
apodeme foot is a plesiomorphic state. However, this conclusion needs more detailed 
investigation to confirm it. Until then, this state is considered as a useful diagnostic 
character for distinguishing some lineages in Integripalpia. 
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(2) Lateral incision of phallobase. The lateral phallobase incision is characteristic for 
Phryganeidae and some Dicosmoecinae. The character is useful for diagnostic purposes. 
However, its value for phylogeny is not yet clear. 
(3) Sclerotization of phallocrypt. Since all immediate outgroup families, except 
Apataniidae, have no sclerotized strengthening strips but have extensive ventrolateral 
sclerotization, the presence of strips or their vestiges is considered apomorphic. The 
transformation series of this character is:  from extensive sclerotization (Type A), to 
partial sclerotized (Type B), and then to the subsequent weakening of the sclerotization 
into strips or vestiges to almost complete absence of phallocrypt sclerotization (to 
TypeB2-DLb). 
(4) Localization of phallocrypt sclerotization. Sclerotization of the phallocrypt (as an 
extensive sclerotization or as strips) is concentrated ventrally/subventrally, or dorsally 
/dorsolaterally, corresponding with the place of attachment of these sclerotized structures. 
In all outgroup families possessing a well-developed phallocrypt, as well as in the 
immediate outgroup subfamily Dicosmoecinae, the phallocrypt is sclerotized ventrally. 
Therefore, dorsal and dorsolateral sclerotization is considered apomorphic and it is a 
synapomorphy for true Limnephilidae (Drusinae, Pseudostenophylacinae, and 
Limnephilinae). A linear transformation series is from Type VL to Types DL and D. 
Distiphallus. In Limnephilidae, the distiphallus consists of three main well-
developed and well-separated parts: phallicata, endophallus, and parameres (Fig. 171A; 
174J-M; 176A-G). In other Integripalpia and basal Limnephiloidea the distiphallus is not 
so developed, a phallicata is absent, and parameres may be absent or weakly developed. 
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In such integripalpians, the distal portion of the phallus is completely or partially inserted 
in the phallobase in repose (Fig. 174 D-I, 175D-G) and can be everted with hydrostatic 
pressure at copulation (or with forceps in morphological studies) (Fig. 175H). In 
Limnephilidae, parameres and especially the phallicata are very well developed and 
represented as more or less sclerotized structures which are only partially (with their 
basement membranes) inserted into the phallobase. 
Phallicata (phl) (Fig. 172) (if it is formed) is a tubular structure, straight or 
slightly curved upward, membranous or slightly sclerotized (as, for example, in some 
Dicosmoecinae, Fig. 176, A-F, or Pseudostenophylacinae) or heavily sclerotized (most 
Limnephilidae).  It is located beyond the basement membranes of the parameres (Fig. 
176) and anteriorly the endophallus.  In some limnephilids (e.g., Dicosmoecinae), the 
phallicata is membranous and very wrinkled (Fig. 176A-E). In most true Limnephilidae, 
it is strongly sclerotized and smooth (Fig, 175N-P) or wrinkled dorsally, ventrally, or 
dorsally and ventrally (Fig. 174L). Probably, a sclerotized true phallicata (a tube in which 
the endophallus is partially inserted or attached by membranous theca) is developing in 
Limnephiloidea only. 
 The phallicata serves as a conductor for sperm material through the ejaculatory 
duct (ejd) (Fig. 172, 176F) to its distal opening, the phallotreme (or, the primary 
gonopore) (phr) (Fig. 172, 176F). After the phallicata has become situated in the female 
genital opening, the endophallus apparently then everts to "lock" the phallic apparatus in 
the female (onto her processes spermatheca and the anterior walls of female genitalic 
opening) until copulation is complete.  
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 The phallicata may be ending as a whole part; in this case its apical portion with 
the phallothreme is not separated from main phallicata body (Fig. 174M). In other case, 
the apical portion of phallicata is ending with the separated from the main phallicata body 
the endophallus (end) (Fig. 171A). 
 In Limnephilidae, the phallicata is enlarged at its base and narrowed to its apex 
(Fig. 172). The phallicata may be short (no more than twice as long as wide) or very long 
(more than 3-4 times its width). 
 At the dorsal or dorsolateral base of the phallicata, there is a pair of longitudinal 
impressions, which partly receive the basal parts of the parameres (Fig. 172C). 
 Several types of phallicata may be distinguished: 
Type A. Phallicata not developed (phallicata not divided from the phallobase by a 
membranous endothecal region, not present as a separate sclerotized structure) 
(Fig. 175A-H): 
  e.g., most Trichoptera, some Limnephiloidea, outgroup families except  
  some Goeridae and Apataniidae. 
 
 Type B. Phallicata developed (well-separated by membranous endothecal  
 region: 
 
  B1. Phallicata membranous (Fig. 176A-C) (B1-m) or slightly sclerotized  
  (B1-ssc) (Fig. 176G): 
   e.g., some Dicosmoecinae, Pseudostenophylacinae; 
 
  B2. Phallicata sclerotized (Fig. 175N-P): 
   most Limnephilidae. 
Endophallus. The endophallus (end) is the distal part of the phallus (= extratelum 
of phallicata, according Nielsen, 1957), a membranous or partially sclerotized region 
beyond the phallicata and phallicata membrane (phla) (= extratheca, according Nielsen, 
1957) (Fig. 172). The endophallus may be membranous and indistinguishable from the 
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phallicata or sclerotized and obviously separated from the phallicata by phallicata 
membrane. 
  In some limnephilids (e.g., some true Dicosmoecinae), the endophallus is 
represented by a slender needle-like tube (Fig. 175M, 176F) that is deeply withdrawn into 
the membranous or slightly sclerotized phallicata in repose and  may be everted very 
easily and separated from the main phallicata body (the endophallus Type T - "telescopic 
endophallus"). In most Limnephilidae (except some Limnephilini: Limnephilus), the 
endophallus is not separated from the main phallicata body by any constriction, but is 
united with it and represented as a partially membranous, more or less developed small 
apicodorsal area at the end of the sclerotized phallicata (Fig. 175N-O). In this case, the 
endophallus is not inverted into the phallicata tube in repose (endophallus Type U - 
"endophallus undivided from phallicata"). In Limnephilus sensu stricto only, the 
endophallus is formed as a partially sclerotized structure which is separated from the 
main phallicata body (endophallus Type D - "endophallus obviously divided from the 
phallicata by membranous area") (Fig. 172). This sclerotized endophallus is also never 
inverted into the phallicata tube (the same as Type U), but it is separated from the 
phallicata main body by an obvious membranous constriction (unlike Type U), the 
membranous apex of phallicata, or phallicata membrane (phla) (Fig. 172C). In contrast 
with Dicosmoecinae, it is difficult to separate the endophallus of Limnephilus from its 
phallicata although both these sclerotized parts are separated from each other by 
membranous tissue; either the membrane too strong or the two parts are strongly 
connected by the sclerotized endophallic duct inside them.  
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 The ventral or ventrolateral portion of the endophallus in Limnephilus is 
sclerotized, forming the endophallus plate (endp) (= extratellum sclerite, or "median fold 
of distal part of aedeagus," according Nielsen, 1957) (Fig. 172). Dorsally the endophallus 
is usually membranous. Between the simple dorsal membrane and the sclerotized ventral 
plate there is a lateral fold of endophallus (endf) (Fig. 172) (the lateral folds of distal part 
of aedeagus according Nielsen, 1957) (the lateral folds of distal part of aedeagus 
according Nielsen, 1957). Lateral folds have sharp dorsolateral edges and they are 
membranous on their median sides. 
 In other limnephilids, the endophallus sclerotization may be presented as a broad 
ventrolateral plate, or as overall sclerotization. 
 The endophallus apically possesses a phallotreme (phr) (Fig. 172) which opens 
into a well-formed phallotremal atrium (PHA) (Fig. 172) in many limnephilids. The 
distal portion of the ejaculatory duct between the phallotreme and the secondary 
gonopore (gon) (lying more proximally) is usually wider and more sclerotized then the 
proximal part; it is named the endophallic duct (edd) (Fig. 172). The endophallic duct 
distally is surrounded by a thin layer of glandular membranous tissue, an envelope of 
endophallic duct (env) (Fig. 172). Proximally (anterior of the endophallic duct envelope) 
the endophallic duct is narrower and less sclerotized, constituting the true ejaculatory 
duct (ejd) (Fig. 172). 
 In limnephilids the distal opening of the endophallic duct may be located at the 
apex of the endophallus (Fig. 174J, 176A-D, G), or subapically (Fig. 172, 174M), or near 
the middle of the phallus. 
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 Note: Sometimes the long endophallus of dicosmoecines may be interpreted as a 
phallicata, whereas the true phallicata is represented by a short membranous or semi-
membranous tubular-like structure arising at the base of the parameres.  
Parameres (prm) (Fig. 171, 174-176) in limnephilids are a pair of sometimes 
complicated structures which originate dorsolaterally at the apex of the endotheca and are 
often about as long as the phallicata + endophallus, or slightly longer or shorter. In most 
Integripalpia and outgroup families, if parameres present, they are simple, stick-like 
structures without any surface outgrowths (Fig. 175I-K) (Type SS - "simple, stick-like 
without apical outgrowths"), or with poor or moderate apical setation (Fig. 176A-C, E-
G), or with spines (Fig. 174J), or small delicate spinules at the apex (Fig.  175N-O) (Type 
SO - "simple, stick-like with short apical outgrowths"). Parameres are much more 
complicated in Limnephilidae than in other Trichoptera and are very characteristic for the 
family (Type CO - "complicated, large, covered with well-developed apical outgrowths"). 
In true Limnephilus, parameres are not only well-armed apically, but also strongly 
branched (Fig. 171A-C, 175P), strongly sclerotized, and very large (Type CO-B - 
"complicated and apically branched into).  There are basal, median, and apical portions of 
parameres. Basal part of paramere (bprm) (Fig. 171A) is usually slightly or strongly 
enlarged and may be partially inverted into membranous endothecal tissue in repose. 
Beyond the base and before any apical branching is a shaft of paramere (sprm) 
(according Nielsen, 1957) (Fig. 171A), completely sclerotized, sagittally compressed or 
more cylindrical stick-like (right or curved) structures. The apical portion of parameres in 
most Trichoptera is conical. In Limnephilinae, especially, Limnephilini, the apical 
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portion of parameres is often much dilated and enlarged (Fig. 174L, 171A, C). In 
Limnephilus and in some other limnephilines the apex is divided into a smaller and 
stronger proximal branch (pb) (Fig. 171) and a larger and more delicate distal branch 
(db) (Fig. 171).  The distal branch may be well-sclerotized (Fig. 171C) or membranous 
and strongly wrinkled (Fig. 171A-B), in which case it may be spreaded in a long 
membranous band. 
 Both, proximal and distal branches of parameres may be armed with strong setae 
(Fig. 171A, C); only the proximal branch may possess strong paramere teeth/teeth (ths) 
(Fig. 171B). In the central part of the proximal branch of a paramere a subcentral 
setae/setae may be present (scs) (Fig. 171C). 
 The function of limnephilid parameres is not understood well. This question is not 
often discussed in trichopterological literature. Obviously, the development of parameres 
in Limnephilini is connected with the general reconstruction of all the genitalic apparatus 
(transfer of a clasping role from inferior appendages to superior appendages, 
strengthening of the distiphallus, and major changes of female genitalia). Probably, it is 
connected with the larger body size of limnephilids.  Usually small-sized limnephiloids 
possess simple stick-like, weakly armed parameres, whereas large-bodied limnephilids 
(including Dicosmoecinae) possess long, strong and well-armed parameres. In 
Limnephilus, they are extremely strong, apically widened, very often well-sclerotized, 
covered with strong setae and even have strong sclerotized tooth/teeth on the proximal 
paramere branch. Probably, one of the male paramere functions is to anchor itself in the 
female at copulation. 
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 Several types of parameres and their development may be distinguished:  
I. Classification of parameres based on their presence and development: 
Type A. Parameres absent (not developed, or inserted in phallobase and 
not visible in repose) (Fig. 174D-E, H-I; Fig. 175A-H): 
e.g., most Annulipalpia, basal Integripalpia and Plenitentoria; 
 
Type B. Parameres present: 
 
UB. Parameres apically unbranched: 
 
UB-SS. Parameres thin, stick-like, not armed (Figs. 174F, 
K-M; Figs. 175I-L): 
e.g., some Apataniidae, Goeridae, and a few 
Limnephilidae); 
 
UB-SO. Parameres stick-like, apically covered with setae 
or weak spines or spicules (Fig. 174J, Fig. 175M-O, Fig. 
176A-G): 
most Dicosmoecinae, Drusinae, and Limnephilinae, 
except Pseudostenophylacinae and Limnephilini; 
 
CO. Parameres complicated, curved, each with apical part often 
differentiated into two parts in shape or covered with different 
groups of outgrowths: 
 
CO-BM. Parameres boomerang-like (arbalest-like) in 
dorsal view, with large, wrinkled, membranous basal 
portion (base + shaft) and with subequal, differently armed 
sclerotized apical portion: 
e.g., most Pseudostenophylacinae; 
 
CO-BR. Parameres large, curved, apically branched into 
proximal and distal portions covered with several types of 
outgrowths (setae, spicules, spines, teeth): 
e.g., most Limnephilus s.str. 
 
 II. Classification based on relative size of parameres: 
 
Type SH. Parameres short, not extending to apex of phallicata: 
e.g., some Limnephilinae, Drusinae; 
 
Type M. Parameres moderately long, subequal to phallicata: 
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e.g., many Goeridae, Dicosmoecinae and Limnephilidae); 
 
Type L. Parameres equal to or much longer than phallicata + endophallus 
combined: 
e.g., many Pseudostenophylax; 
 
III. Classification based on sclerotization of parameres: 
 
Type A. Parameres uniformly sclerotized from the base to apex: 
Most Trichoptera, basal Integripalpia and outgroup families which 
possess parameres; 
 
Type B. Paramere shaft membranous, but apex sclerotized; 
e.g., Pseudostenophylacinae; 
 
Type B. Parameres shaft sclerotized, apical portion membranous or 
branched: 
e.g., Limnephilini. 
 
IV. Classification based on phallicata and parameres connection: 
 
Type F. Base of phallicata and bases of parameres fused; 
 
Type S. Base of phallicata and bases of parameres separated by 
membranous endothecal tissue. 
 
V. Classification based on location of parameres: 
 
Type D. Paramere bases and shafts located more dorsally; 
 
Type DL. Paramere bases and shafts located dorsolaterally; 
 
Type VL. Paramere bases and shafts located ventrolaterally. 
 
 Phylogenetic conclusions 
(1) Presence of developed phallicata. Obviously, only in the lineage Apataniidae + 
Dicosmoecinae + some Pseudostenophylacinae + true Limnephilidae (especially in two 
latter groups) does the phallicata appear clearly separated from the endotheca and from 
endophallus, whether as a short or long tubular structure. In other integripalpians (or 
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Rhyacophilidae, or some annulipalpians) the whole (undivided) part beyond paramere 
basement (which is sometimes named "a phallicata,"), is a developed (sometimes very 
large and long) endophallus in reality.   
 The true phallicata usually is well-sclerotized in Limnephilidae; in 
Dicosmoecinae and Pseudostenophylacinae it may be membranous or weakly sclerotized. 
The well-developed sclerotized phallicata which separated from the endotheca from one 
side and from the endophallus from other side is considered apomorphic and a 
synapomorphy for some lineages of Limnephiloidea: Dicosmoecinae + 
Pseudostenophylacinae + some true Limnephilidae. Therefore a linear transformation 
series is from Type A to Type B, from Type B1 to Type 2. 
(2) Sclerotization of phallicata. Probably the phallicata was formed from enlarged 
endothecal membrane, which was formed into a well-sclerotized tube during evolution. 
Basal Limnephiloidea, which possess a well-developed phallicata, have a completely 
membranous phallicata tube (many Dicosmoecinae, Pseudostenophylacinae) or a slightly 
sclerotized phallicata (some Dicosmoecinae, Drusinae). Only in Limnephilinae, and 
especially in Limnephilini, is the phallicata present as a well-developed and strongly 
sclerotized structure. In some Limnephilini, the sclerotized phallicata is present as a 
strongly wrinkled semimembranous tube (appearing as hardened membranous tissue, Fig. 
174L). Therefore, the membranous phallicata is considered plesiomorphic (Type B1m), 
and semi-sclerotized (B1-ssc), and then well-sclerotized (Type B2) are considered as a 
linear transformation series. The well-sclerotized phallicata is a synapomorphy for some 
lineage of Limnephilinae. 
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(3) Divided endophallus.  In some Dicosmoecinae and other Limnephilidae the 
constriction between the phallicata main body and the endophallus is very obvious (some 
Dicosmoecinae with telescopic endophallus, Limnephilus), or such constriction may be 
noticed as a dorsal transverse groove, with the ventral part of endophallus fused with the 
phallicata (e.g., Sphagnophylax, some other limnephilids). In all other Limnephiloidea, 
the endophallus is not developed independently from the phallicata and is represented 
more often as partially membranous area located at the apex of phallicata. In 
Annulipalpia, unplaced families, Brevitentoria, and basal Plenitentoria, the endophallus is 
not developed at all. Therefore, the undivided (Type U) endophallus is plesiomorphic and 
the obviously semi-separated and completely separated endophallus (Type D) is an 
apomorphic state and a synapomorphy for some lineages of Limnephilidae. The linear 
transformation series is from Type U to Type D.  The telescopic endophallus is 
considered a synapomorphy for some lineages of Dicosmoecinae. The endophallus that is 
completely separated from the phallicata by membrane and not inserted into the 
phallicata is a synapomorphy for Limnephilus s.str. 
(4) Endophallic surface sclerotization. Divided endophallus may be slightly or strongly 
sclerotized ventrally. Such sclerotization is a synapomorphy for Limnephilus s.str. 
because such condition is unknown for any other Trichoptera.  
(5). Presence and development of parameres. Presence true parameres (a pair outgrowths 
of endotheca located proximally of distiphallus), which are developed, strongly and 
variously armed and well sclerotized, is considered apomorphic, because most 
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Annulipalpia, unplaced families, and basal Integripalpia have no parameres, or they are 
simple, weakly developed and unarmed. Therefore a linear of transformation series is 
from Type A to Type B to Type UB to Type CO. 
(6) Parameres sclerotization.  Parameres with large basal membranous area and shaft and 
with sclerotized apical portion is considered a synapomorphy for Pseudostenophylacinae, 
because it is a uniquely shared character for this subfamily of Limnephilidae. Well-
sclerotized parameres which are enlarged and branched apically are uniquely shared by 
some lineages of Limnephilini - True Limnephilus, and is considered a synapomorphy for 
this group of caddisflies. 
(7) Weapon of parameres.  Parameres without any noticed surface outgrowths is 
considered plesiomorphic, because such state is characteristic for all Annulipalpia, 
unplaced families and most outgroup Integripalpia which possess parameres. Therefore a 
linear transformation series is from Type UB-SS to Type UB-SO to Type CO. Presence 
of more than two types of surface paramere outgrowths [setae (marginal and subcentral), 
spines, and teeth] is considered a synapomorphy for Limnephilus s.str. 
 
2.1.9.3. Female genitalia 
Female terminalia includes external and internal genitalic organs. In Trichoptera, 
the external genitalic complex is represented by segments VIII, IX, X, and XI which is 
variously developed in different groups of Trichoptera. The external genitalic complex is 
involved with male-female attachment functions at copulation, for transmission of sperm, 
and for laying eggs. The internal genitalic complex is represented by the vagina, 
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accessory glands, spermatheca, and bursa copulatrix. The internal genitalic complex is 
responsible for storing the sperm, and producing, protecting, nourishing, and discharging 
the oocytes (Unzicker, 1968). The female genitalic complex of Limnephiloidea belongs 
to the "Integripalpian type of genitalia" (one of four principal genitalic types) and 
characterized as follows: (a) variously developed, well-sclerotized segments IX and X 
which are so intimately united that boundaries cannot be stated; (b) well-formed and 
sclerotized e.gon. VIII (external part of gonopod VIII); (c) absence of membranous cerci; 
(d) presence of a coiled and well-developed pre-spermathecal diverticulum, and (e) a 
well-developed spermathecal gland. 
External female genitalia. Segments VIII, IX, X form the female genitalic 
complex in Limnephiloidea and differ greatly from other abdominal segments. Segment 
VII may be also slightly modified. In females of Limnephiloidea, for example, segment 
VII possesses a ventral transversal swelling (vts) at its distal edge (Fig. 153, 177C). This 
swelling is covered with numerous microsetae and occupies most of the width of the 
mesal distal edge of sternite VII. The functional role of this structure is unknown. 
Segments VIII and IX. Dorsally, segment VIII in Limnephilidae is usually simple, 
with a straight distal edge (Fig.177C); in other limnephilids and outgroup families [e.g., 
Goeridae (Silo), Drusinae (Ecclisopteryx)] the postero-mesal area of tergum VIII (pma) 
may be narrower and more sharply delimited and membranous (Nielsen, 1980) (Fig. 
178A). Ventrally, segment VIII is flat and in its midcentral region slightly (Fig. 178B), or 
deeply incised (Fig. 177B), forming a characteristic three-lobed "vulva scale" (Figs. 
177B, 178B). Sternite VIII may be completely divided midventrally (Fig. 178C). 
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 Parts of the vulva scale are formed by external gonopods of different segments. 
The central single plate, "median vulva lobe" (Wiggins, 2002), in Limnephilidae is 
formed by the external gonopods of segment VIII (e.gon VIII), or median vulva lobe 
(mvl) (after Wiggins, 2002), and the lateral lobes (lateral sides of "vulva scale") are 
formed by the external gonopods of segment IX (e.gon.IX) (Figs. 177-178), or lateral 
lobes of "true vulva scale" (llv). In outgroup families and most Dicosmoecinae, the lateral 
sides located closest to the median vulva lobe are formed by segment IXd (IXd) (Figs. 
178F) whereas external gonopods of segment IX are hidden behind segment IXd, or 
compressed laterally incompletely exposing e.gon.IX in ventral view (Fig. 178E).  
Peculiarity of female external genitalic structures. 
Vulva scale. Vulva scale of Integripalpians is considered here as a formation of 
e.gon. VIII (median lobe) + e.gon.IX (lateral lobes). Several types of vulva scale may be 
distinguished: 
Type 0. Posteromedian portion of sternite VIII and anteromedian portion of 
sternite IX not forming obvious three-lobe structure: 
e.g. some Brevitentoria, some basal Plenitentoria (e.g. Lepidostomatidae, 
Brachycentridae, Uenoidae); 
 
Type D. Posteromedian portion of sternite VIII and anteromedian portion of 
sternite IX forming obvious three-lobed structure: "false vulva scale" or "true 
vulva scale": 
e.g., most Limnephiloidea, especially Apataniidae + Dicomoecinae + 
Limnephilidae branch; 
 
  D1. Lateral sides of three lobed structures are formed by part IX of  
  segment IX (lateral lobes of vulva scale - e.gon IX are hidden internally), 
  the lobes of e.gon. IX are hidden (the "false vulva scale" is formed) (Fig.  
  178F): 
e.g., Phryganeidae, many Dicosmoecinae (Eocosmoecus, 
Amphicosmoecus, Dicosmoecus, Monocosmoecus, 
Anomalocosmoecus); 
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D2. Lateral sides of three-lobed structures formed by external gonopods 
IX (e.gon. IX) and often suppressed laterally; lateral parts of IXd located 
closely at almost same transversal axes (Fig. 178E, G): 
e.g., some Dicosmoecinae: Evanophanes, Onocosmoecus, 
Ironoquia, Antarctoecia, Cryptochia, Verger, Austrocosmoecus, 
Metacosmoecus, Platycosmoecus, Archeophylax, Nothopsyche, 
Philocasca; 
 
D3. Lateral sides of three-lobed structures formed by external gonopods 
IX (e.gon.IX), clearly exposed, and suppressed dorsolaterally (sometimes 
very suppressed ("true vulva scale" formed; lateral parts IXd located distal 
of this three-lobed structure (Fig. 177B, 178D, 178H): 
   e.g., Limnephilidae. 
Median vulva lobe. The median lobe of the vulva scale may be variously 
developed in Limnephiloidea and be a rich potentional source for phylogenetic 
information.  It may be weakly or well-sclerotized (most Limnephlidae s.str.) or 
completely membranous (Apataniidae). It may apically acute ("Limnephilus" asiaticus 
Mart.), obtuse [Clistoronia flavicollis (Banks)], oval (most common), or medially slightly 
or deeply incised (Sphagnophylax, Philarctus, Arctopora, "Limnephilus" luridus Curtis, 
"Limnephilus" algosus McL., some Mesophylax). The median lobe may be bare (most 
Limnephilini) or setose (some limnephilines, e.g., Sphagnophylax; some Dicosmoecinae: 
e.g., Dicosmoecus, Archeophylax, and Anomalocosmoecus). The base of the median lobe 
may be fused with segment VIII or separated by a groove or membranous space. 
 Based on some phylogenetically important features, it is possible to distinguish 
several types of median lobe development: 
 I. Classification based on median lobe size: 
 Type MV-0. Median vulva lobe not obviously developed: 
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e.g., Anomalocosmoecus blancasi Schmid, Phylocasca demita; some 
Chilostigmini (Grensia, Desmona mono, Chiranda centralis, Clostoeca 
disjuncta); 
 
 Type MV-D. Median vulva lobe developed: 
 
MV-DS. Median vulva lobe developed weakly as a small median 
outgrowth with base small relative to sternite VIII width; lateral lobes 
much larger: 
e.g., many Chaetopterygini, some Stenophylacini (Allogamus, 
Halesus); 
 
  MV-DW. Median vulva lobe well-developed: 
 
   DWT. Shape triangular: 
a. Base of median lobe broad and widely extending across 
posterior edge of sternite VIII; 
b. Base of median lobe moderate, extending across no more 
than 1/3 of posterior edge of sternite VIII; 
 
   DWP. Sides of median lobe subparallel: 
a. Base of median lobe broad (more than 1/8 of sternite 
VIII width); 
b. Base of median lobe narrow (less than 1/8 of sternite 
VIII width). 
 
 II. Classification based on median lobe development: 
 
 Type TH. Median vulva lobe thick (oval or slightly elliptical from apical  
 view): 
e.g., Apataniidae, some Dicosmoecinae; 
 
 Type SP. Median vulva lobe depressed dorsoventrally: 
 
  SPm. Moderately suppressed: 
   e.g., Nothopsyche, Drusinae, Pseudostenophylacinae, some  
   Limnephilinae; 
 
  SPs. Very suppressed (as a scale from ventral view): 
   e.g., most Limnephilini. 
Lateral vulva lobes. Lateral lobes of Limnephiloidea were understood differently 
by different authors. All of them agreed that these structures are produced by segment IX, 
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but Nielsen (1980) showed that the lateral lobes are located in immediate proximity to the 
middle lobe are formed by different parts of segment IX in different groups of 
limnephilids. He proposed that “side lobes” of Apataniidae vulva scale are not 
homologous to “side lobes” of Limnephilus. In Apataniidae, the lateral vulva lobes 
located in immediate proximity to the middle lobe are formed by processes of IXd, 
whereas in limnephilines (Limnephilus, Potamophylax, and Ecclisopteryx) such lobes are 
formed by e.gon. IX. In present investigation, the term “lateral lobes” is used for 
structures which are homologous to e.gon IX of Nielsen (1980). 
 Lateral lobes (structures formed by e.gon.IX) may be not exposed externally (as in 
some Dicosmoecinae), or exposed externally forming folds on each side of the middle 
lobe (see discussion above). They may be thick or laterally compressed (some 
Dicosmoecinae) or dorsoventrally depressed (most Limnephilini). Lateral margins of 
lateral lobes may be convergent apically or parallel or divergent.  
IXd parts of segment IX. Each IXd process is somewhat sagittaly compressed in 
Limnephilini with slightly concave lateral sides. In some Limnephiloidea, Apataniidae, 
and Dicosmoecinae, they are located at almost the same transversal axis as the median 
and lateral vulva lobes (Type PP). In Pseudostenophylacinae and Drusinae and especially 
in Limnephilinae, they are shifted upward (Type IM) and, especially in Limnephilini, are 
located just above the vulva scale and immediately beyond an unpaired, short, smooth 
and devoid of setae tongue (plate Xe, according to Nielsen, 1980, or "supragenital plate 
of Integripalpia", according to Schmid, 1998), which is forming the upper lip of the 
genital opening (Type AA). In Pseudostenophylacinae and Drusinae, portions of IXd are 
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well-separated, in most Chaetopterygini, Stenophylacini, and parts of Chilostigmini they 
are located closer; in Limnephilini they are located very closely, touching each other 
broadly along the body axis and separated by a more or less shallow median groove (Fig. 
177B). 
Segment X and IXc appendages. The apex of Limnephilidae female genitalia ends 
with a pair of IXc appendages and a short or long more or less tubular X segment. The 
IXc appendages may not be developed as protruding well-formed appendages as can be 
seen in many Limnephiloidea and some Limnephilidae (Type A).  Alternatively, they are 
weakly developed and present as setose areas or humps on the dorsolateral parts of 
segment X (Type B) (most Limnephilini, and pseudo-Limnephilus), or present and well-
formed as long processes which may be fused with segment X (Type C-F) (e.g., some 
pseudo-Limnephilus) or well-separated by a suture (Type C-S) (e.g., Limnephilus s.str.). 
 The IXc appendages may be short or long; they are very setose and can be 
recognized (when they are not developed) as more setose areas located dorsolaterally 
from each side of segment X. 
 Segment X in most Limnephiloidea is short and intimately connected with parts 
of segment IX. In Limnephilini, it may be developed as a more or less long tube, which 
may be incised dorsally (a), laterally (b), or ventrally (c) (Fig. 178). 
 
 Phylogenetic conclusions.  
(1) Three-lobed vulva scale as a formation of VIII and IX. Well-developed three-lobed 
vulva scale made of external gonopod VIII (a median lobe) and well-developed, exposed 
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externally dorsoventrally depressed external gonopods IX (lateral lobes) are considered 
an apomorphic state and a synapomorphy for the family Limnephilidae. All other 
Integripalpia and outgroup families Limnephiloidea, possess different median 
indentation. A linear transformation series is from Type 0 to Type D to Type D1 to Type 
D2 to Type D3. 
(2) Median lobe of vulva scale. A median vulva lobe (e.gon.VIII) that is thick, oval or sub 
elliptical from apical view is considered plesiomorphic. All outgroup families of 
Limnephilidae, including subfamilies Pseudostenophylacinae and Drusinae possess a 
strongly or slightly swollen median lobe. Only some Limnephilini have a very strongly 
dorsoventrally depressed median lobe. Therefore, such condition is considered 
apomorphic and a synapomorphy for some lineages of Limnephilini. A linear 
transformation series is from Type MV-0 to Type MV-DS to Type MV-DW. 
(3) IXd part of segment IX. All Integripalpia and outgroup families of Limnephilidae 
possess IXd located laterally from external gonopods IX; therefore such condition is 
considered plesiomorphic. The condition when IXd parts are located above the genital 
opening and almost fused at the midlateral sides is considered a synapomorphy for family 
Limnephilidae. A linear transformation series is from Type PP to Type IM to Type AA. 
(4). IXc appendages. Appendages IXc that are well-developed and distinguished from 
segment X are considered an apomorphic state, because all Integripalpia and outgroup 
families of Limnephilidae do not possess obviously separated IXc appendages.  
Appendages IXc that are well-separated from the segment X body by a suture is a 
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synapomorphy for Limnephilus s.str. A linear transformation series is from Type A to 
Type B to Type C-F to Type C-S. 
(5) Segment X. A well-developed, caudally protruding, tubular segment X is considered 
apomorphic and a synapomorphy for Limnephilus s.str., because no other Integripalpia 
have a tubular segment X. A linear transformation series is from Type I (segment X short 
and formed as a two-lobed, roof-like dorsal structure, as in Goeridae, most 
Dicosmoecinae, Apataniidae, Pseudostenophylacinae, Drusinae) to Type II (segment X is 
formed as a semi-circular structure when Xa lobes are partially fused, as in some 
Limnephilinae) to Type III (segment X is formed as a more or less tubular structure in 
which some parts may be separated by lateral, ventral or dorsal sutures, or segment X 
parts are completely fused, as in Limnephilus s.str and some Limnephilini). 
Internal genitalia. The female internal genitalic complex in limnephilids consists 
of several main parts: vagina (or genital chamber) (vg), spermathecal sclerite (spt.sc), 
accessory glands (ag), spermatheca (spt), bursa copulatrix (bc) and median oviduct (mo). 
There are also ducts which connect these organs or serve other purposes: accessory gland 
duct (ag.d), spermathecal duct (spt.d), pre-spermathecal diverticulum (pspd), and 
spermathecal gland (spt.g) (Figs. 179-181). In Limnephilidae the vagina (or genital 
chamber) externally has a pair of thickened lips, "vulva" (according Unzicker, 1968) 
through which sperm is transferred into internal genitalia. Obviously, he meant a dorsal 
lip - "Xe" (according to Nielsen), or "supragenital plate" (according to Schmid, 1998), 
and a ventral lip - a median vulva scale, or, e.gon. VIII (according to Nielsen, 1980). In 
Trichoptera and in lower Lepidoptera and Mecoptera the vulva is connected with the 
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vagina. In specialized Lepidoptera the vulva communicates with the bursa copulatrix, and 
the bursa copulatrix receives the sperm initially (Fig. 185A). The vagina in Trichoptera, 
Mecoptera and basal Lepidoptera has associated sclerotized elements.  In Trichoptera, 
these elements are collectively called a spermathecal sclerite. All internal organs 
mentioned above are believed to be ectodermal in origin, whereas ovaries, ovarial 
ligaments, and lateral oviducts are mesodermal (Unzicker, 1968).  In this study only the 
internal genitalic parts of ectodermal origin are discussed. 
 The female internal genitalia are basically the same in Trichoptera, basal 
Lepidoptera, and Mecoptera, although differing in details (Unzicker, 1968). In 
Trichoptera there are at least four main types of external female genitalia with 
corresponding complexes of internal genitalia: 
A. Ecnomid Type (e.g. Ecnomidae, Hydropsychidae, Polycentropodidae);  
B. Philopotamid Type (e.g., Philopotamidae, Stenopsychidae, Psychomyiidae); 
C. Rhyacophilid Type (e.g. Rhyacophilidae, Glossosomatidae, Hydroptilidae); 
D. Integripalpian Type (Brevitentoria and Plenitentoria).  
 The Integripalpian female internal genitalia, for example, are characterized by the 
presence a pre-spermathecal diverticulum, which is absent in all other Trichoptera 
(except Rhyacophilidae, in which it is very short and uncoiled) and in other insect orders. 
Plenitentorian and some Brevitentorian families also possess a spermathecal gland, 
which is absent in almost all Trichoptera except a few Philopotamidae (Chimarra) and 
Rhyacophilidae. There are many other characters in internal genitalia which are specific 
for caddisfly females with different types of external genitalia (Table 15). 
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Vaginal apparatus. Spermathecal sclerite (spt.sc) (Fig. 180C-F). The 
spermathecal sclerite (sensu Nielsen, 1980), or vaginal sclerite (sensu Unzicker, 1968) 
provides support for internal reproductive structures such as spermatheca and bursa 
copulatrix. The position of the vaginal sclerite with respect to segment VIII is an 
important character for distinguishing some types of Limnephiloidea. According 
Wiggins's (1998) opinion, the vaginal sclerite laying well within the limits of segment 
VIII in ventral aspect, (e.g., Eocosmoecus) is a plesiomorphic condition. This condition is 
typical for the outgroup family Phryganeidae. In some other outgroups, however, the 
vaginal sclerite is located in a more posterior position, approaching the genital opening, 
for example in related family Uenoidae (Wiggins et al., 1985). A similar trend occurs in 
some lineages where the vaginal sclerite lies closer to the genital opening (Wiggins, 
2002) [e.g., Dicosmoecinae (Nothopsyche, Ironoquia) and genera incertae sedis 
(Ecclisocosmoecus)] and even protrudes from the genital opening [e.g., genera incertae 
sedis (Cryptochia and Evanophanes)] (Ecclisocosmoecus, Cryptochia and Evanophanes 
are considered incertae sedis according results of this study; although Ecclisocosmoecus 
is considered out of Dicosmoecinae sensu lato, and as an outgroup genus for 
Limnephilidae, see Fig. 198 and discussion in Chapter 3).  
 Spermatheca. The spermatheca is represented by a large membranous (or lightly 
sclerotized) sac which lies above the vagina and between the ovaries. It may be elongate 
or, oval, or rarely round in shape (Fig. 179-188), sometimes variously extended (Fig. 
182D). The shape of the spermatheca is specific for genera (Fig. 188A, 189A), or, even, 
for species. In comparison with the bursa copulatrix sac, the size of the spermatheca (in 
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Integripalpia and families incertae sedis) is usually larger (Table 16), or rarely the same 
size.  
The shape of the spermatheca may be elongate and bean-shaped (Type EB) (Fig. 
180A), or elongate oval (Type EO) (Fig. 179A), round (Type R) (Fig. 186D1), or more 
specific (e.g., as in Verger) (Type V) (Fig. 182D), or peach-like. 
The spermatheca in Limnephiloidea is represented by a single structure.  
However, in other Trichoptera it may be present as two bodies connected by a long duct 
(Psychomyiidae: Tinodes) or by a short constriction (Hydropsychidae: Hydropsyche, 
Rhyacophilidae: Rhyacophila) (Unzicker, 1968).  
Spermathecal vestibule. The spermatheca of Limnephilidae has a well-formed 
spermathecal vestibule (sptv) (Fig. 179). The vestibule is considered a caudally 
protruding apical portion of the spermatheca distal of the spermathecal gland attachment.  
This vestibule in true limnephilids has an obviously constricted base, a 
spermathecal vestibule basal constriction (bcv) (Fig. 185C) - Type C. In other 
Trichoptera the spermathecal vestibule is not formed at all (Type A), or the basement of 
the vestibule is wide (wider than the vestibule body) (Type B1), or the vestibule is tube-
like with almost the same basal and subapical width (Fig. 186F, 189A) (Type B2). In 
outgroup Phryganeidae, in true Dicosmoecinae, and investigated Pseudostenophylacinae, 
the vestibule has a wide base that is wider than the main body of the vestibule (Fig. 183, 
184B1). In Ironoquia (Fig. 184A) the constriction is obvious, but in Ecclisocosmoecus 
the vestibule is not obviously constricted at the base (Fig. 184C). In Apataniidae (Fig. 
182B), Goeridae (Fig. 182A), and Kokiriidae, the spermathecal vestibule is obvious but 
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without a basal constriction. In most true Limnephilidae (Drusinae and Limnephilinae), 
the spermathecal vestibule is well-distinguished from the main body of the spermatheca 
by the basal constriction (Fig. 184D). 
In true limnephilids, the apical portion of the spermathecal vestibule may also be 
constricted, forming a very characteristic "head," which is separated from the vestibule 
main body by a "neck" (nav) (Fig. 179). In this case, an apex of the spermathecal 
vestibule (av) is distinguished.  This formation is found only in Limnephilinae (Fig. 179). 
The apex of the spermathecal vestibule consists of a basal membranous porion 
(bav) and an apical semi-sclerotized or well sclerotized spermathecal ring (rsp) (Fig. 
179). The ring is not sclerotized in most Trichoptera and many outgroup families (e.g., 
Phryganeidae, Phryganopsychidae), but in Apataniidae and Goeridae it is represented by 
a strongly sclerotized dorsoventrally flattened ring (Fig. 182A-B). In Dicosmoecinae it is 
often weakly sclerotized (Fig. 183), however in such true dicosmoecines as Dicosmoecus, 
Onocosmoecus, and Amphicosmoecus it is a well-sclerotized circular band (Figs. 188A2, 
B2). In studied Pseudostenophylacinae, Drusinae, and Limnephilinae the spermathecal 
ring is well-sclerotized and is represented by a cone-like cap (Fig. 179E, 187, 189C).   
The spermathecal vestibule may be located at the distal apex of the spermatheca 
[e.g., Lepidoptera, most Annulipalpia, Rhyacophilidae, Glossosomatidae, Brachycentrus, 
Goera, Neothremma, some Dicosmoecinae (Onocosmoecus, Metacosmoecus, 
Austrocosmoecus, Dicosmoecus, Nothopsyche, Philocasca)] (Fig. 181G-H, 182C, 183, 
188A-B) or slightly subapically (as in many phryganeids) (Fig. 181A, C), or clearly 
laterally (e.g., true Limnephilidae, dicosmoecin Verger) (Figs. 179A, 182D, 189A). 
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 Microsculpture of spermathecal outer and inner surfaces. Inner and outer 
surfaces of the spermatheca are covered with microsculpture which may be weakly or 
strongly developed. The outer surface may be covered by simple or complicated oval 
pimples (Fig. 179D, 184D3), or holes (Fig. 189A) or short outgrowths that each have a 
multi-lobed apex (Fig. 190E-F). In some limnephilids there is a striated area (Fig. 186F) 
or pimpled circular band (Fig. 179A-B, 186D1, 187A1) around the spermathecal body.  
The inner surface may be covered with spicules (Phryganeidae, 
Lepidostomatidae) (Fig. 181A-F) or with rough sculpture (Fig. 181G) or with irregular 
formless pattern or with small regular hemispheres.  
The outer and inner microsculpture of the spermatheca and other aspects of its 
morphology, are poorly investigated in Insecta, although there are a few papers 
describing Trichoptera spermathecae (Unzicker, 1986; Weaver, 1988). However, these 
characters have been successfully used in some phylogenetic studies in different orders of 
insects (e.g., Heteroptera: Kim and Lee, 1994; Simuliidae: Evans and Adler, 2000).  
Spermathecal gland. A spermathecal additional gland, or a spermathecal gland 
(spt.g), (Fig. 179A-B) may be absent or present in Trichoptera (Table 16). It is absent in 
Mecoptera, but present in specialized and higher Lepidoptera as a short (Eriocraniidae) 
(shorter than spermathecal body length), or medium (about the same length or about 
twice as long as the spermathecal body length) apically branched tube. The spermathecal 
gland is absent in almost all Annulipalpia (except some Philopotamidae: Chimarra, 
where it is short and bilobed) and in unplaced families (except Rhyacophilidae, where it 
is short, unbilobed) (Nielsen, 1980; Unzicker, 1968). 
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In Integripalpia, the spermathecal gland is absent in many Brevitentoria, but 
present in almost all Plenitentoria, although it is short or medium-sized in the latter. It is 
rarely bilobed (Phryganeidae: Phryganea, Sericostomatidae: Sericostoma, Molannidae: 
Molanna) and usually ending conically (Fig. 185B) or slightly swollen at the apex (Fig. 
183A1, C1). Only in some Lepidostomatidae [e.g., Lepidostoma togatum (Hagen)] and in 
Limnephilinae may the spermathecal gland be very long – at least twice as long as the 
spermathecal body length. Probably only in Limnephilus s.str. is the length of the 
spermathecal gland extremely long - more than twice as long as the spermathecal body. It 
is much longer than the spermathecal body in Limnephilus flavicornis (Nielsen, 1980). In 
Limnephilus lunatus Curtis, the spermathecal gland was about 25 mm - two times longer 
than the length of the animal’s body (Gower, 1967). In all studied Limnephilus s.str., the 
spermathecal gland was also more than twice as long as the spermathecal body length.   
The spermathecal gland in almost all Trichoptera, if present, originates at the 
anterior apex of the spermatheca (Fig. 181G, 182A) or subapically, close to the anterior 
apex (Fig. 181A, C-D). This is true for all outgroup families, including immediate 
outgroups Apataniidae (Fig. 182B) and Uenoidae (e.g., Neothremma) (Fig. 181H). Only 
in a lineage Dicosmoecinae + Pseudostenophylacinae + Drusinae + Limnephilinae does 
the spermathecal gland originate closer to the distal, posterior apex of the spermatheca, 
usually at the base of the spermathecal vestibule. In most true Limnephilidae (especially 
in many Stenophylacini) the base of the spermathecal gland is located almost at the same 
place (Fig. 186A1, D1, B1, F). 
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The spermathecal gland in some studied Limnephiloidea may be broadened in 
part (Fig. 183A1, C1, 184A, 186) or all of its length (Fig. 182C1). 
Pre-spermathecal diverticulum. A pre-spermathecal diverticulum (pspd) is 
probably a character which is found in Trichoptera only (Unzicker, 1968). It is not found 
in Annulipalpia or Glossosomatidae or Hydroptilidae, but is present in Rhyacophilidae 
and most Integripalpia (Table 16).  
The pre-spermathecal diverticulum may be uncoiled and straight (Type), uncoiled 
but curved (Type CU), or slightly or strongly coiled (Type CO1 and Type CO2). It may 
be short, medium, or long. In Rhyacophilidae it is uncoiled and short, in Kokiriidae 
uncoiled and medium. In most other integripalpians which possess a diverticulum, it is 
usually long and strongly coiled; exceptions include Brachycentridae (Brachycentrus) 
and Uenoidae (Neothremma). In all studied Limnephilidae the pre-spermathecal 
diverticulum is coiled and long, with the only known exception being Glyphopsyche 
irrorata (Fabricius) (D. Ruiter, pers. comm.). 
Bursa copulatrix. In Lepidoptera and in most Trichoptera the bursa copulatrix 
may be present as one primary sac (as in all Integripalpia). In some other non-
integripalpian Trichoptera (Dipseudopsidae, Stenopsychidae, Philopotamidae, 
Glossosomatidae) it is represented by two sacs: a primary and an accessory; in Mecoptera 
it is bilobed. In Psychomyia (Psychomyiidae) the bursa copulatrix is completely absent.  
 In Lepidoptera, Mecoptera, Annulipalpia [except Xiphocentronidae, 
Psychomyiidae (Tinodes), Hydropsychidae (Hydropsyche)], the spermathecal 
body/bodies is/are smaller than the bursa copulatrix. In all Integripalpia and unplaced 
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families the spermatheca is much larger than the bursa copulatrix or, rarely, the same size 
(Table 16). 
 
 Phylogenetic conclusions. 
(1) Spermathecal sclerite location. According Wiggins (1998, 2002), the location of the 
spermathecal sclerite within the limits of segment VIII is considered plesiomorphic 
(Wiggins, 1998, 2002), whereas a more posterior location (at the distal edge of segment 
VIII and more apically) is an apomorphic character.  
(2) Spermathecal vestibule development. In many Annulipalpia, unplaced families and 
basal Integripalpia, the spermathecal vestibule is not developed as a well-distinguished 
structure. The spermatheca usually is continuing into the spermathecal duct directly 
(Type A), or its distal end is slightly narrowed and forming a vestibule with a wide base 
(Type B1). This condition is characteristic for outgroup families of Limnephilidae, 
Dicosmoecinae and Pseudostenophylacinae. Only in Limnephilinae and Drusinae is the 
spermathecal vestibule formed as tubular structure (Type B2) or as a structure constricted 
at the base and swollen distally (Type C). The Type A is considered plesiomorphic, Type 
C is apomorphic, and a liner transformation series is from Type A to Type B1 to Type B2 
to Type C. 
(3) Apical spermathecal vestibule constriction. The formation of the vestibule "head" 
constricted by a “neck” is found in some lineages of Limnephilinae only, therefore this 
character state is consider apomorphic and a synapomorphy for some lineages of 
Limnephilini. 
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(4) Spermathecal ring presence and sclerotization. In Annulipalpia and studied unplaced 
families, as well as in most outgroup families (except Apataniidae and Goeridae, some 
Lepidostomatidae) the distal apex of the spermatheca is membranous (Type M), without 
a vestibule, or with a slightly sclerotized apical portion of the spermathecal vestibule 
(Type S). Only in Limnephiloidea does the apex of the spermathecal vestibule possesses 
a well-sclerotized ring (Type SS), which may be flat (dorsoventrally depressed) (subtype 
SS-F) (Goeridae + Apataniidae), or band-like (subtype SS-B), or cone-like (subtype SS-
C). Type M, therefore, is considered plesiomorphic and Type SS is apomorphic and a 
synapomorphy for some lineages of Limnephiloidea. The liner transformation series is 
from Type M to Type S to Type SS to Type SS-F to Type SS-B to Type SS-C. 
(6) Location of the spermathecal vestibule. In many Annulipalpia, unplaced families, and 
basal Integripalpia the spermathecal vestibule is located at the distal apex of the 
spermatheca, however it may be subapical. In Limnephilidae it is characterized by a 
sublateral position. In Dicosmoecinae (except e.g., Verger) and Pseudostenophylacinae 
the spermathecal vestibule is apical.  The character can be useful for diagnostic purposes 
and can help to distinguish dicosmoecines and pseudostenophylacines from drusines and 
limnephilines.  
(7) Spermathecal microsculpture. This character is not well-investigated in Trichoptera 
and deserves further investigation. 
(8) Presence and place of the attachment of the spermathecal additional gland. Probably 
the presence of a spermathecal gland is a plesiomorphic condition, because it is present in 
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Lepidoptera, in some Annulipalpia, in unplaced families, and in different, 
phylogenetically distant, groups of Integripalpia. 
The attachment position of the spermathecal gland on the spermatheca may be 
phylogenetically informative. The origin of the spermathecal glad at the anterior apex 
(Type AA) and sublaterally at the anterior apex (Type AL) is considered plesiomorphic 
because it is characteristic for all Trichoptera possessing this gland, except limnephilids, 
and its attachment close to the distal end (Type DL) is an apomorphic condition and a 
synapomorphy for the lineage of Dicosmoecinae + Limnephilidae s.str. The linear of 
transformation series is from Type AA to Type AL to Type DL.    
(9) Length of the spermathecal gland. The spermathecal gland is short (Type SH) or 
moderately long (Type MD) in almost all Trichoptera and Lepidoptera. The long length 
of the spermathecal gland (more than twice as long as the spermatheca) (Type L) and 
incredibly long length (Type LL) (more than three or four times as long as the 
spermatheca) are found in some lineages of Limnephilidae s.str only. Therefore, the short 
and moderate lengths of the spermathecal gland are considered plesiomorphic, whereas 
the very long spermathecal glad is considered apomorphic and a synapomorphy for some 
lineages of Limnephilinae. The linear transformation series is from Type SH to Type MD 
to Type L to Type LL. 
(10) Apical shape of the spermathecal gland. The apical end of the spermathecal gland 
may be conical or swollen. The character has not been investigated well but may be 
considered as potentially useful for diagnostic purposes in the future. 
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(11) Relative size of bursa copulatrix. The large spermatheca (much larger than the bursa 
copulatrix) is a characteristic for Integripalpia. There are a few Annulipalpia with large 
spermathecae and all of them (except Xiphocentronidae) possessing a two-bodied bursa 
(except Xiphocentronidae). In all single-bursa annulipalpians, the spermatheca is smaller 
than the bursa. In Lepidoptera and Mecoptera the spermatheca is also smaller than the 
bursa copulatrix. Therefore, the large spermatheca (larger than the bursa copulatrix) is 
considered an apomorphic character state and probably a synapomorphy for 
Rhyacophilidae + Hydroptilidae + Integripalpia. 
 
2.2. Structural features of immature stages of Limnephilidae 
2.2.1. Eggs. Typical Limnephilidae (Limnephilus s.str., many other Limnephilini) eggs 
and egg masses are described in detail by Wiggins (1973). The eggs of limnephilids are 
enclosed in a gelatinous matrix, collectively they are named egg mass. The egg mass is 
represented globular ovoid in shape. It is attaching to the substrate (soil, pieces of wood, 
bark) and includes 150-260 eggs. Egg mass are adopted to survive drought and froze 
because egg matrix well protects embrios from that. Embrios are able to go over 
desiccation and frozing for periods up to 7 months (Wiggins, 1973). The females of many 
typical limnephilids oviposit egg mass apart from water (Wiggins, 1973, Table 1): a) 
above water (egg mass is deposited vertically above water, and larvae could drop or 
otherwise descend directly into water below; b) away from water (egg mass is deposited 
on a substrate that is horizontally as well as vertically displaced from water, and normally 
larvae would have to crawl to water after leaving the egg matrix (Wiggins, 1973). 
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Detailed comparative investigation of morphology and biological adaptation of embrios 
and egg mass should bring much useful information for phylogenetic purposes. 
 
2.2.2. Larva. Larvae of typical limnephilids (Limnephilini) are characterized by reducing 
in number mesonotal setae, middle and hind femora usually have only two major setae on 
ventral edge; setae on dorsal sclerite of segment IX usually are reduced in number. 
 Larvae of Limnephilini tribe are characterized by the following: 
A) Three-tracheal gilled tufts on basal abdominal segments which arranged in 
ventral-lateral-lateral-dorsal position (Table 17); 
 
B) Arrangement of chloride epitelium on ventral-lateral and ventral-lateral-
dorsal position on II-VII (VIII) abdominal segments; 
 
C) shredding or collecting-gathering feeding behavior; 
 
D) preference to lentic habitats with unstable water regime (which is usually dry 
in summer and froze in winter); 
 
E) constructing portable cases made of plant materials. 
 
Other useful larval characters for phylogeny and diagnosis of Plenitentoria and 
short remarks relatively their phylogenetic interpretation. 
Head and thorax color pattern. Dorsum of Limnephilini head usually with 
characteristic dark-light color pattern (Fig. 199), in Limnphilus s.str. And closest genera 
with obvious dark central three-forked figure (Fig. 192A-C, 199). The clearly white-dark 
pattern on the head and prothorax (the black transversal band along the anterior edge of 
pronotum and the black transversal band along posterior edge of pronotum) are 
considered apomorphic, and a unique pattern for Limnephilus s.str., a synapomorphy for 
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the Limnephilus s.str. and closest genera (the similar pattern in Phryganeidae is differ in 
details and easily differentiated from "Limnephilid" pattern).  
Surface of the head and thorax. In some Limnephiloidea the head and thorax 
surface more or less smooth (e.g., most Limnephilinae, Phryganeidae), in others - with 
tuberculous microsculpture (e.g., Goeridae, Apataniidae, many Dicosmoecinae, Drusinae, 
some Pseudostenophylacinae. It is difficult to judge about this character, but, obviously, 
such "rough" microsculpture can be found only in basal Limnephiloidea (rough surface of 
head and thorax with well-developed tubercles) and for those which are considered as an 
ancestral lineage of Limnephiloidea. Probably it may considered as a synapomorphy for 
such Limnephiloidea lineages; however in most true Limnephilinae this character is lost 
(?) and the surface of head and thorax smooth. 
Eye position. The eyes location may be in several positions relatively tentorial 
pits: 
 a) eyes before tentorial pits;  
 b) in line with tentorial pits; 
 c) eyes located almost at the same line as tentorial pits or slightly behind. 
Probably the (a) type is plesiomorphic, because that position is characteristic for most 
Trichoptera, and (b) and (c) types are apomorphic - such conditions are noted for 
Plenitentoria.  
Shape of gula. Gula may be (a) short or clearly do not reaching hind margin of 
genae, or (b) long, reaches hind margin of genae. probably, the short gula is 
plesiomorphic condition in Integripalpia. 
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Prosternal horn. The prosternal horn may be completely absent (Annulipalpia, 
unplaced families), or present (may be short or long, well-developed), or the Gilson gland 
present which connected with appearance of the prosternal horns (e.g., several genera of 
Brachycentridae and several genera of Uenoidae, according Vineyard and Wiggins, 
1988). This character is confirmed a synapomorphy for "Limnephilid branch 
(=Plenitentoria) (sensu Ross, 1967), without Kokiriidae (Frania and Wiggins, 1997). 
Lateral hump sclerite. The lateral hump sclerites may be (a) absent (probably, 
plesiomorphic condition) or (b) present (apomorphic). 
Surface of lateral humps. The lateral humps may be without microspines 
(probably, plesiomorphic state), or with microspines (apomorphic). 
 The above-referred characters are not investigated well in Trichoptera, and 
Amphiesmenoptera in general to understand their probable evolutionary trend but may be 
recommended for the future study. 
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CHAPTER 3 
 
PHYLOGENY AND SYSTEMATICS 
At the beginning of this work, many characters of the external morphology of 
males and external and internal morphology of females from the head to the genitalia 
were investigated to test their usefulness for phylogenetic purposes. A few characters 
were taken from immature stages and ecology (e.g., type of feeding behavior and type of 
cases), but not all were included in the final matrix (Appendix VII). When each character 
was taken, then it was studied through all available material of Limnephiloidea and other 
Trichoptera families of other subdivisions and suborders to understand the probable 
outgroup condition and character polarity in order to infer probable linear transformation 
series for the character. The study attempted be independent of existing systematic and 
phylogenetic hypotheses in order to view the Limnephiloidea without subjective 
opinions, to reveal the evolutionary development of  limnephilids, and to understand the 
phylogenetic and taxonomic status and position of the nominate genus Limnephilus and 
higher nominotypical taxa. All characters chosen for the final analysis were selected 
based on two criteria: (1) to be clearly apomorphic somewhere in Amphiesmenoptera; (2) 
to have a relatively narrow range of distribution among Trichoptera in order to avoid 
excessive "information noise." 
To make the first matrix, 358 characters were investigated. Then they were 
reduced to 274 because of ambiguities. Finally, for the General Analysis, 196 of the most 
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probable synapomorphies were used (Appendix VII). In the Character List and Codes 
(Appendix VI), each plesiomorphic state is coded "0" and apomorphic state "1". 
 
3.1. Cladistic Analysis 
The General Analysis of Limnephiloidea (Appendix VII) includes a total 137 
taxa. The PAUP portable version 00000 4.0b10 for Microsoft Windows was used for the 
analysis. A strict consensus tree of 6659 trees based on maximal parsimony analyses of 
196 characters of 137 taxa of Plenitentorians was chosen (Fig. 198). The tree was rooted 
using Phryganopsychidae [(Phryganopsyche latipennis (Banks)] as the outgroup family. 
Tree length = 1708. Consistency Index (CI) = 0.1148. Homoplasy Index (HI) = 0.8852. 
Retention Index (RI) = 0.6902. Rescaled consistency index (RC) = 0.0792. A bootstrap 
50% majority-rule consensus tree was obtained with 400 bootstrap replicates completed.  
Homoplasious apomorphic characters (including both parallel homoplasies and reversed 
characters) are indicated on Figure 198 above white circles on the cladogram, and 
unreversed synapomorphies are indicated above black circles. Bootstrap supports (above 
50%) are indicated in italics at the base of taxa group nodes (Fig. 198). 
As a result of this analysis, phylogenetic support for all of the nominotypical taxa: 
Limnephiloidea - Limnephilidae - Limnephilinae - Limnephilini - Limnephilus was 
obtained.  Also, some other higher taxa are distinguished based on high bootstrap 
support, unreversed synapomorphies, and/or topography. 
 Despite of results of my phylogenetic research give strong support for 
distinguishing some new taxa and group of taxa I would not like to proclaim any new 
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taxa or taxonomic acts in this dissertation are to be considered available or valid in the 
sense of the International Code of Zoological Nomenclature. This work ought to consider 
as a basis for more detail future research, as a preliminary sketch of obtained 
phylogenetic results. 
 
3.1.1. Interpretation of results 
In order to capture some useful phylogenetic information in a revised 
classification, a category new for Trichoptera is proposed.  The superfamily 
Limnephiloidea is divided into three “Branches,” each with two or more families. 
1. Superfamily Limnephiloidea (new status). The monophyly of superfamily 
Limnephiloidea with included families Lepidostomatidae and Brachycentridae is highly 
supported by bootstrap analysis (91%), however there are no unreversed synapomorphies 
for this clade. 
2. Superfamily Limnephiloidea sensu stricto. The monophyly of superfamily 
Limnephiloidea sensu stricto (new Branches Goerida + Limnephida, without new Branch 
Brachycentrida) is not supported by bootstrap analysis but is supported by the five 
following synapomorphies:  1) Basilabrum swellings developed (Character 22); 2) 
mandibles not developed, setae at mandibular position absent (Character 25); 3) basalar 
cleft of anepisternum acute apically (Character 34); 4) male foretibial apical spur single 
or absent (Character 65); 5) apex of spermatheca with well-sclerotized flat ring , or cone-
like (Character 183). 
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Note: Strictly speaking, Character 65 is not a unique synapomorphy in 
Trichoptera, but it is unique in Limnephiloidea. This condition rarely occurs in a few 
Annulipalpia and in some Leptoceridae (Table 6). However, it is obviously very 
characteristic for Branch Limnephilida (there are no Limnephilida with more than 1 
foretibial spur). 
3. Branch Limnephilida (new Branch). The monophyly of Branch Limnephilida 
(new branch) is supported by a 50% bootstrap value and by the following 
synapomorphies: 1) Hind wing RS shorter than long DC (Character 57); 2) hind wing DC 
long (Character 59); 3) spermathecal additional gland originating in upper half of 
spermatheca (Character 179). The new Branch Limnephilida includes the families 
Thremmatinae, Vergeridae (new family), Cryptochiidae (new family), Dicosmoecidae 
(new status), Ecclisocosmoecidae (new family), and Limnephilidae s.str., with the 
relationships among these families as shown in Fig. 198. 
Note:  Character 179 is a real synapomorphy for all representatives of new Branch 
Limnephilida, including Neophylax and Oligophlebodes (Fig. 190G-H), which recently 
were considered members of the family Uenoidae. However, other nominotypical 
uenoides (subfamily Uenoinae), at least studied Neothremma and Farula (Fig. 181H, 
190I-J), have the spermathecal gland attached at the anterior end of the spermatheca 
(plesiomorphic condition). This fact (and other conflict characters) indicates that the 
family Uenoidae probably is polyphyletic.    
4. Branch Goerida (new branch). The new Branch Goerida is supported by a 52% 
bootstrap value but without unreversed synapomorphies and is the sister lineage of 
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Limnephilidae. It includes family Goeridae (Lepania + Goera) supported by an 83% 
bootstrap value and a lineage consisting of Rossianidae + Apataniidae supported by a 
74% bootstrap value. This complex of families was not the main subject of the 
investigation; therefore not many of their genera were analyzed. Hence, although the 
obtained results provide an understanding of possible relationships in Limnephiloidea, 
the relationships among these three families deserve further study.   
5. The lineage Limnephilidae s.str. + family Ecclisocosmoecidae (new family). 
The monophyly of this lineage is supported by a 65% bootstrap value and by the 
following synapomorphies: 1) Phallocrypt-strengthening sclerotization strips situated 
dorsally or dorsolaterally and ending at lower portions of intermediate appendages or in 
other derivative positions (Character 145) and 2) apex of spermathecal vestibule slightly 
or strongly constricted by apical “neck” (Character 182). 
6. The complex of "dicosmoecine" taxa. The paraphyletic grade of Limnephilida 
taxa between a terminal clade of Limnephilidae s.str. + Ecclisocosmoecus and a basal 
clade of Neophylax (subfamily Tremmatinae) consists of genera which have been placed 
previously in the subfamily Dicosmoecinae. Here they are grouped in tentative families 
or subfamilies based on their topography, but without strong bootstrap support or 
synapomorphies. The dicosmoecines still do not form a monophyletic group and need 
careful morphological investigation to find strong evidences of included taxa monophyly. 
A. Family Vergeridae (new family). A clade of three species of Verger (indicated 
as Magellomyia in Fig. 198) is distinguished without unreversed synapomorphies. The 
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clade has high bootstrap support (91%) and is treated here tentatively as a family 
Vergeridae. 
B. Family Cryptochiidae (new family). The genus Cryptochia forms another clade 
which has no unreversed synapomorphies and it is not supported by bootstrap analysis.  
However it is treated here as a tentative family Cryptochiidae because of its topography, 
with clear separation from other "dicosmoecines." 
 C. Family Dicosmoecidae (new family), with four new subfamilies 
Metacosmoecinae, Nothopsychinae, Archeophylacinae, and Dicosmoecinae s.str., is 
tentatively distinguished without bootstrap support and without reversed synapomorphies 
based on its topography. Only subfamily Dicosmoecinae s.str. has an unreversed 
synapomorphy: 1) Each anterior larval gill includes four branches (Character 195). 
 D. Family Ecclisomyiidae (new family) includes two studied species of 
Ecclisomyia (Ecclisomyia conspersa Banks and E. kamtschatica Mart.) and is tentatively 
proposed based on its topography.  If the position of this lineage is supported by 
additional evidence, it will remain a subjective decision whether to include Ecclisomyia 
as a basal lineage in Limnephilidae or to exclude it as a sister family of Limnephilidae 
sensu stricto. 
 E. Family Philocascidae (new family) includes the genus Philocasca Ross. The 
genus Philocasca and the genus Ecclisomyia topographically closer to the family 
Limnephilidae, however they have some plesiomorphic characters which are not allowed 
to include them in Limnephilidae (e.g., ventrolateral sclerotization of phallocrypt, wide 
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basement of spermathecal vestibule). In all true Limnephilidae these characters have 
apomorphic states. 
 7. Family Limnephilidae s.str. (revised status). The family Limnephilidae in this 
new status is considered without the former subfamily Dicosmoecinae, Ecclisomyia, and 
Philocasca. The monophyly of the family is highly supported by bootstrap analysis 
(90%) and with three unreversed synapomorphies: 1) Lateral lobes of vulva scale formed 
by e.gon. IX and exposed externally as ventrally widened or depressed outgrowths from 
each side of median lobe (Character 173); 2) IXd lobes located almost above or strongly 
above vulva scale and Xe (Character 177); 3) inner microsculpture of spermatheca 
unique, spermatheca covered with small regular hemispheres (Character 187). 
 Note: The latter character is not strict, because investigation of inner 
microsculpture was not carry on with SEM and based on observation made with a Meiji 
Techno RZ dissecting microscope. Also, other Trichoptera (Annulipalpian and families 
incertae sedis) inner surface of spermatheca was not studied widely. 
 8. Subfamily Pseudostenophylacinae. The monophyly of the subfamily is 
supported by a 98% bootstrap value and by the following two unreversed 
synapomorphies: 1) almost half of base of each paramere membranous, distal half 
sclerotized (Character 160); 2) parameres arbalest-like and horizontally curved 
(Character 165). 
 9. Subfamily Drusinae (revised status). The monophyly of this newly elevated 
subfamily is supported by a 71% bootstrap value and the following unreversed 
synapomorphy: Tergum VIII covered with pegs possessing oval apices (Character 102). 
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 10. Subfamily Hydatophylacinae (new subfamily) is recognized based on a 54% 
bootstrap value.  
 11. Subfamily Chilostigminae (revised status). The monophyly of this newly 
elevated subfamily is supported by a single unreversed synapomorphy: Forewing 
vestiture scarce (Character 40). 
 12. Subfamily Limnephilinae (revised status) is a complex of genera which is 
distinguishing here based on their topography only, with weak bootstrap support and no 
known unreversed synapomorphies. There are two recognizable clades in this complex, 
including a tribe Chaetopterygini (with a 56% bootstrap value) and a tribe Limnephilini 
(with its monophyly supported by a single synapomorphy). All other genera included in 
this subfamily constitute a poorly supported paraphyletic basal grade that are considered 
genera incertae sedis.  
 13. Tribe Limnephilini (revised status). The monophyly of the tribe is supported by 
a single unreversed synapomorphy: 1) Endophallus shorter than phallicata, not telescopic 
(fused with well-sclerotized phallicata or obviously separated by membranous theca) 
(Character 152).  
 In this tribe, a complex of three genera is well-distinguished: Sphagnophylax 
(Lepnevaina + Thermophylax). These have been considered previously genera incertae 
sedis.  The following genera form a monophyletic group: Philarctus (two species 
studied), Lenarchus (three species), Asynarchus (two species), Anabolia (two species), 
for which monophyly is highly supported by bootstrap analysis. Also the complex of 
Limnephilus sensu lato is well-distinguished, including Glyphotaelius + Nemotaulius + 
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Limnephilus sensu stricto.  Other genera of this tribe do not form well-supported 
monophyletic groups. 
 14. The complex of Limnephilus sensu lato includes three genera Glyphotaelius, 
Nemotaulius, and Limnephilus sensu stricto. It is supported by a 51% bootstrap value, but 
has no unreversed synapomorphies. 
 15. The genus Limnephilus sensu stricto (revised status). In this group two studied 
species are included, with 98% bootstrap support and a single synapomorphy: 1) Hind 
wing with androconial setae on R2. This is really a good synapomorphy for some 
monophyletic lineage of Limnephilus sensu stricto - a subgenus Chaetotaulius which 
includes at least 18 species (see Appendix V).  
 Other so-called "Limnephilus" species ("pseudo-Limnephilus”) are removed from 
the genus Limnephilus as a result of this phylogenetic analysis.  Some of these species are 
especially far removed from it, as, for example, "Limnephilus" sperryi (Banks), which 
apparently should be considered as a member of another subfamily.  
 
3.1.2. Conclusions regarding some "pseudo-Limnephilus" species which were included in 
this phylogenetic analysis. 
1. Genus Colpotaulius Kolenati, 1848 (resurrerected status).  The clade 
Colpotaulius + "Limnephilus" samoedus McL [(= "Limnephilus" pallens (Banks)] is 
supported topographically and is significantly different from Limnephilus sensu stricto 
species. This genus probably should be resurrerected and there probably are many other 
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"pseudo-Limnephilus" species which will be included in it after careful revision of 
Limnephilus sensu lato. 
2. Genus "Fenestratus" (new genus). The species "Limnephilus" fenestratus 
(Zetterstedt) and other closely related species which have not been included in this 
analysis obviously form a group of species which probably will be treated as a separate 
genus after a detailed revision of Limnephilus sensu lato is completed. 
3. Genus "Fumosus" (new genus). The species "Limnephilus" fumosus (Banks) 
(and some close species which have not been included in this analysis) is obviously close 
to Platycentropus and together with it form a group of probably-related genera 
(Platycentropus + Anabolia + Asynarchus + Clistoronia + Grammotaulius + 
Leptophylax). The position and status of "Limnephilus" fumosus (Banks) probably will be 
clarified after a careful revision of tribe Limnephilini and Limnephilus sensu lato. 
4. Genus "Psychoronia + "Limnephilus" sperryi" (Banks) complex. The species 
"Limnephilus" sperryi (Banks) obviously does not belong to tribe Limnephilini.  It needs 
further examination and comparison with similar-looking species is to discover its status 
and classification.  Possibly, it will be found to be a close relative or member of genus 
Psychoronia. 
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3.2. Revised Classification 
Prior to this phylogenetic analysis, Limnephilidae was not known to be a monophyletic 
family.  The superfamily Limnephiloidea was poorly defined and the relationships of 
Limnephilidae with other Limnephiloidea were not well supported.  Similarly, the 
monophyly and relationships of subfamilies and tribes of Limnephilidae were unknown, 
including the nominotypical taxa. 
 The results of this study clearly support the recognition of nominotypical 
superfamily Limnephiloidea, family Limnephilidae, tribe Limnephilini, and genus 
Limnephilus sensu stricto. Also, monophyly of some other plenitentorian taxa was 
supported (Fig. 198). The subfamily Limnephilinae is still poorly supported and its 
recognition is based solely on its topography on the cladogram. 
 Three newly established branches were recognized in Limnephiloidea: Branch 
Brachycentrida, Branch Goerida, and Branch Limnephilida, each highly supported by 
bootstrap analysis and unreversed synapomorphies.  
 The analysis revealed that species which have been included in the genus 
Limnephilus do not belong to it. An appropriate placement of each of such "pseudo-
Limnephilus" species is suggested as a result of the analysis, but confident classification 
awaits detailed study of their respective morphotaxa. 
 The revised classification below is not a final conclusion because many taxa are 
unresolved or poorly supported. Instead, it may be considered as a sketch which will be 
helpful for the continuing investigation of this complicated superfamily Limnephiloidea 
and its many included taxa. 
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REVISED CLASSIFICATION OF SUPERFAMILY LIMNEPHILOIDEA 
 (with special emphasis on the nominotypical taxa) 
SUBORDER INTEGRIPALPIA Martynov, 1924 
 INFRAORDER PLENITENTORIA Weaver, 1984 
 Superfamily PHRYGANOPSYCHOIDEA, New Status 
  Family Phryganopsychidae Wiggins, 1959  
 Superfamily PHRYGANEOIDEA, Leach, 1815 
 Family Phryganeidae Leach, 1815 
 Presumably including also the following other unstudied families: 
 Family +Baissoferidae Sukatsheva, 1968  
 Family +Dysoneuridae Sukatsheva, 1968 
 Family +Kalophryganeidae Haupt, 1956 
 Family Kokiriidae McFarlane, 1964 
 Family Oeconesidae Tillyard, 1921 
 Family Pisuliidae Ross, 1967 
 Family Plectrotarsidae Mosely, 1953 
 Superfamily LIMNEPHILOIDEA Kolenati, 1848 
 Branch Brachycentrida, New Branch 
 Family Brachycentridae Ulmer, 1903 
 Family Lepidostomatidae Ulmer, 1903 
 Branch Goerida, New Branch 
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 Family Apataniidae Wallengren, 1886 
 Family Goeridae Ulmer, 1903 
 Family Rossianidae Gall, 1996 
 Branch Limnephilida, New Branch 
 Family Incertae Sedis  
  Subfamily Tremmatinae Martynov, 1935 
 Family Vergeridae, New Family 
 Family Cryptochiidae, New Family 
 Family Dicosmoecidae, New Family 
  Subfamily Metacosmoecinae, New Subfamily 
  Subfamily Nothopsychinae, New Subfamily 
  Subfamily Archeophylacinae, New Subfamily 
   Subfamily Dicosmoecinae s.str. (revised status) 
 
  Family Ecclisomyiidae, New Family 
 
  Family Philocascidae, New Family 
  Family Limnephilidae Kolenati, 1848 (revised status) 
 Group I 
   Subfamily Ecclisocomoecinae, New Subfamily  
 Group II  
   Group of Genera Incertae Sedis A 
   Subfamily Pseudostenophylacinae, Schmid, 1955 
   Subfamily Drusinae, New Subfamily 
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   Subfamily Hydatophylacinae, New Subfamily  
   Subfamily Limnephilinae Schmid, 1955 (revised status) 
    Group of Genera Incertae Sedis B 
    Tribe Chaetopterigini Hagen, 1858 (revised status) 
    Tribe Limnephilini Kolenati, 1848 (revised status) 
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CONCLUSIONS 
 
 
Before this study, the monophyly of superfamily Limnephilidae and most 
included taxa was not resolved, the Limnephilidae were not precisely defined relative to 
Limnephiloidea; four subfamilies of the family were not resolved as well as all four tribes 
of subfamily Limnephilinae. Some genera such as Lepnevaina, Thermophylax, and 
Sphagnophylax were classified as Limnephilinae genera incertae sedis. Placements of 
some other genera, such as Pedomoecus, Cryptochia, Ecclisocosmoecus, Ecclisomyia, 
Verger, Philocasca, Hesperophylax, Psychoronia, Chionophylax, Homophylax, 
Anisogamodes, Astratodina and some others were not resolved with modern phylogenetic 
techniques. Many useful morphological structures had no names and their 
homologization, especially for terminal abdominal parts, was confused or incomplete. 
The present work with world museums collections which was supported by Clemson 
University and some international grants (see Introduction) allowed me to investigate 
almost all genera of Limnephilidae sensu lato, many genera of related families, and many 
Trichoptera genera other than Limnephiloidea. As a result of phylogenetic analysis 86 of 
the 99 known genera of Limnephilidae (totally 136 species from 98 genera of 
Plenitentoria were used for the General Analysis) based on 196 characters (mostly adult 
and a few larval), a new classification system of Limnephiloidea is proposed as a sketch 
for future study. Characters were polarized by reference to the Phryganopsychidae and 
Phryganeidae as taxonomic outgroups. The results of this General Analysis are in Fig. 
198. The revealed synapomorphies, discussion of resolved taxa, and proposed higher 
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classification of Limnephiloidea are discussed in chapter 3; other achievements of this 
work in phylogeny of Limnephiloidea are reported below: 
 1. Superfamily Limnephiloidea is highly supported by bootstrap analysis (91%), 
however there are no unreversed synapomorphies. 
 2. Three Branches Brachycentrida, Goeridae, and Limnephilida in superfamily 
Limnephiloidea are proposed based on synapomorphies and high bootstrap support. 
Branch Limnephilidae is characterized by three synapomorphies (see above) from which 
Character 179 is considered the most convincing argument: the spermathecal additional 
gland originating in upper half of spermatheca. All taxa investigated in Branch 
Limnephilida, including subfamily Thremmatinae (family Uenoidae), possess this 
character. However, investigated representatives of subfamily Uenoinae (Farula and 
Neothremma), belonging to the same family, possess a plesiomorphic state of this 
character (the spermathecal additional gland originating at the lower half of the 
spermatheca). This suggests a need to review and perhaps revise the Uenoidae in order to 
confirm its modern status and monophyly. 
 3. Six new families are proposed: Vergeridae, Cryptochiidae, Dicosmoecidae, 
Ecclisomyiidae, Philocascidae, and Ecclisocosmoecidae based on topography and 
bootstrap analysis and well-separated positions relative to other valid families.  
 4. Four subfamilies included in Dicosmoecidae (new family) are recognized based 
on topography only; only the subfamily Dicosmoecinae has a convincing synapomorphy 
(Character 195: four-gilled larval abdominal tracheal knot). 
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 5. Monophyly of the family Limnephilidae (revised status) (without 
Dicosmoecinae s.l.) is highly supported by bootstrap analysis (90%) and by three 
synapomorphies from which only two (Characters 173 and 177, concerning details of the 
female vulva scales) are convincing. 
 6. In Family Limnephilidae the former subfamilies Pseudostenophylacinae and 
Drusinae are well-supported; and new subfamilies Chilostigminae new status and 
Hydatophylacinae new subfamily are proposed based on topography and Chilostigminae 
by one synapomorphy (scarce wing vestiture). 
 7. Two tribes Limnephilini revised status and Chaetopterygini revised status are 
proposed in topographically resolved subfamily Limnephilinae. Both tribes are highly 
supported by bootstrap analysis and the latter by a single synapomorphy (Character 152, 
endophallus shorter than phallicata).  
 8. The genus Philocasca (see above) is moved from Limnephilidae based on some 
convincing characters (e.g., ventral sclerotization of phallocrypt) which are 
plesiomorphic relative to apomorphies in true Limnephilidae. 
 9. Three genera incertae sedis (Lepnevaina, Thermophylax, Sphagnophylax) are 
placed in tribe Limnephilini and they form a highly supported (bootstrap value 96%) 
basal branch of the tribe. 
 Other generic placements in Limnephilidae: 
 Many genera of the former subfamily Limnephilinae are removed from the new 
subfamily Limnephilinae; some of them form clades with similar taxa and others are 
unresolved and monotypic.  These are as follows: 
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 10. The group of Genera Incertae Sedis A includes many unresolved genera (such 
as Phanocelia, Chyranda, Clostoeca, Mesophylax, most of them formerly placed in the 
tribe Stenophylacini) (Fig. 198).  Among these, only the group of genera Hesperophylax 
+ Psychoronia, + "Limnephilus" sperryi (Banks) form an obvious clade, although the 
position of this clade in the family Limnephilidae is unresolved. 
 11. The genus Chionophylax is moved to tribe Chaetopterygini, forming an 
obvious topographical clade with other chaetopterygines with 56% bootstrap support. 
 12. Studied group of species of the genera Asynarchus, Anabolia, and Lenarchus 
form obvious clades with good bootstrap support confirming monophyly of the clades. 
 13. Species of the genus Colpotaulius and "Limnephilus" samoedus (McLachlan) 
form a topographical clade, but it is not supported by synapomorphies or bootstrap 
analysis. 
 14. The genera of Glyphotaelius, Nemotaulius, and Limnephilus s.str. are closely 
related and form an obvious clade supported by bootstrap analysis (51%). 
 15. The results of a preliminary revision of the polyphyletic Limnephilus sensu 
lato (197 species) which was partially accomplished in the context of the General 
Analysis (Fig. 198) showed that only about 57 species of "the former" Limnephilus 
(Appendix V) may be considered as members of this genus. Other species should be 
moved to other genera of Limnephilini, or other tribes, or even to other subfamilies. 
 16. One of the important problems set up in the present work and partially solved 
is the homologization of body parts and terminal structures throughout the order 
Trichoptera and closely related orders. The homologization of the upper terminalia of 
  
361
males throughout Trichoptera is a very necessary step for future phylogenetic work 
designed to establish a natural higher classification. 
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Table 1. Material used for morphological and phylogenetic analyses 
 
Phase of 
Metamorphosis 
Taxa 
A
adults 
(
(M, F) 
pupa 
L
larvae 
References 
ORDER HYMENOPTERA   
 +
+ 
- Basibuyuk et 
al., 1995 
ORDER MECOPTERA   
Family Panorpidae   
Panorpa sp. +
+ 
- CU 
ORDER LEPIDOPTERA   
Family Agathiphagidae Kristensen, 1967 M - CU 
Agathiphaga vitiensis (Dumbleton, 1952)   
Family Micropterigidae   
Epimartyria auricrinella (Walsingham), 1898 M - CU 
Order  TRICHOPTERA   
SUBORDER ANNULIPALPIA   
Superfamily HYDROPSYCHOIDEA 
Curtis, 1835 
  
Family Ecnomidae   
Ecnomus tenellus +
+ 
- CU 
Family Hydropsychidae   
Arctopsyche californica Ling, 1938 + - D. Ruiter 
Hydropsyche sp. +
+ 
- CU 
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Family Stenopsychidae Martynov, 1924   
Stenopsyche bergeri Martynov, 1926   
Stenopsyche marmorata Navas, 0000 +
+ 
+IBSS 
Stenopsychodes sp. + - Lit. 
Family Philopotamidae Stephens, 1829   
Dolophilodes distincta (Walker, 1852) +
+ 
- CU 
Family Polycentropodidae Ulmer, 1903   
Polycentropus spp. +
+ 
- CU 
Nyctiophylax sp.  + - Lit. 
Family Psychomyiidae Walker, 1852   
Lype diversa (Banks, 1914) +
+ 
- CU 
FAMILIES INCERTAE SEDIS   
Superfamily HYDROPTILOIDEA  
Stephens, 1836 
  
Family Hydroptilidae Stephens, 1836   
Byrsopteryx mirifica Flint, 1981 + - Lit. 
Celaenotrichia edwardsi ME Mosely, 1934 + - Lit. 
SUPERFAMILY GLOSSOSOMATOIDEA 
HDJ Wallengren, 1891 
  
Family Glossosomatidae Wallengren, 1891   
Agapetus sp. +
+ 
- CU 
Glossosoma intermedium Klapalek, 1892 +
+ 
+IBSS 
SUPERFAMILY RHYACOPHILOIDEA 
Stephens, 1836 
  
Family Rhyacophilidae Stephens, 1836   
Rhyacophila sp.  +
+ 
+CU 
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SUBORDER INTEGRIPALPIA   
Superfamily PHRYGANEOIDEA Leach, 
1815 
  
Family Phryganopsychidae Wiggins, 1959   
Phryganopsyche latipennis Banks,1906 +
+ 
+IBSS 
Family Phryganeidae Leach, 1815   
Agrypnia czerskii (Martynov) +
+ 
- IBSS 
Agrypnia vestita (Walker, 1852) +
+ 
- CU 
Banksiola concatenata (Walker, 1852) +
+ 
- CU 
Colpomera japonica McLachlan, 1866 +
+ 
- IBSS 
Hagenella sibirica Martynov, 1909 +
+ 
- IBSS 
Oligotricha lapponica (Hagen, 1864) +
+ 
- IBSS 
Phryganea bipunctata Retzius, 1783 +
+ 
- Lit. 
Phryganea cinerea Walker + - Lit. 
Phryganea sinensis McLachlan, 1862 +
+ 
- IBSS 
Ptilostomis sp.  +
+ 
- CU 
Superfamily LIMNEPHILOIDEA F 
Kolenati, 1848 
  
Family Uenoidae Iwata, 1927   
Subfamily Thremmatinae Martynov, 1935   
Neophylax consimilis Betten, 1934 +
+ 
- CU 
Neophylax occidentisBanks, 1924 +
+ 
- CU 
Neophylax stolus Ross, 1938 +
+ 
- CU 
Neophylax ussuriensis Mart. +
+ 
- IBSS 
Oligophlebodes sierra Ross, 1944 +
+ 
- D. Ruiter 
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Subfamily Uenoinae Iwata, 1927   
Farula malkini Ross, 1950 +
+ 
- D. Ruiter 
Neothremma alicia Dodds & Hisaw, 1925 +
+ 
- D. Ruiter 
Family Lepidostomatidae   
Lepidostoma togatum (Hagen, 1861) +
+ 
+CU 
Family Brachycentridae   
Brachycentrus appalachia Flint, 1984 +
+ 
- CU 
Brachycentrus spinae Ross, 1948 +
+ 
- CU 
Family Apataniidae   
Allomyia sichotalinensis Flint, 1984 +
+ 
+CU 
Apatania aberrans (Martynov, 0000 +
+ 
- IBSS 
Apatania arizona Wiggins M - Lit. 
Apatania deohleri Schmid, 1954 +
+ 
- IBSS 
Apatania nigra (Walker, 1852) + - D. Ruiter 
Apatania parvula (Martynov, 1935) +
+ 
- IBSS 
Apatania preavolens Morse +
+ 
+CU 
Apatania stigmatella (Zetterstedt) +
+ 
- IBSS 
Apatania zonella (Zetterstedt, 1840) +
+ 
- IBSS 
Baicalina bellicosa Mart. +
+ 
- ZM RAS 
Manophylax butleri Schuster, 1997 +
+ 
- CU 
Pedomoecus sierra Ross, 1947 +
+ 
- NMNH SI 
Family Goeridae   
Goera calcarata Banks, 0000 +
+ 
- CU 
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Goera japonica Banks, 1906 +
+ 
+IBSS 
Lepania cascada (Ross, 0000) +
+ 
- D. Ruiter 
Family Rossianidae +
+ 
- D. Ruiter 
Rossiana montana Denning, 0000  D. Ruiter 
Goeriella baumanni Denning, 0000  D.Ruiter 
Family Limnephilidae sensu lato   
Subfamily Dicosmoecinae Schmid, 1955   
Amphicosmoecus canax Ross, 1947 +
+ 
+NMNH SI 
Anomalocosmoecus illiesi (Marlier, 1962) +
+ 
+NMNH SI 
Archaeophylax ochreus Mosely, 1953  NMNH SI 
Austrocosmoecus hirsutus Schmid, 1955 +
+ 
- NMNH SI 
Cryptochia pilosa (Banks, 1907) +
+ 
- D. Ruiter 
Dicosmoecus atripes (Hagen, 1875) +
+ 
- CU 
Dicosmoecus gilvipes (Hagen, 1875) +
+ 
- D. Ruiter 
Dicosmoecus jozankeanus (Matsumura, 1931)) +
+ 
 IBSS 
Ecclisocosmoecus scylla (LJ Milne, 1935) +
+ 
- NMNH SI 
Ecclisocosmoecus spinosus Schmid, 1964 +
+ 
+IBSS 
Ecclisomyia conspersa Banks, 1907 +
+ 
- CU 
Ecclisomyia kamtschatica (Martynov, 1914) +
+ 
+IBSS 
Ecclisomyia maculosa Banks, 1907 +
+ 
- D. Ruiter 
Eocosmoecus frontalis (Banks, 1943) +
+ 
+NMNH SI 
Evanophanes insignis Banks, 1940 +
+ 
- NMNH SI 
Ironoquia lyrata (Ross, 1938) +
+ 
- NMNH SI 
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Ironoquia punctatissima (Walker, 1852) +
+ 
+NMNH SI 
Metacosmoecus nigrofasciatus Schmid, 1955 +
+ 
+NMNH SI 
Nothopsyche nigripes Martynov, 1914 +
+ 
+IBSS 
Nothopsyche ruficollis (Ulmer, 1905) +
+ 
- T. Nozaki 
Nothopsyche pallipes Banks, 1906 +
+ 
+IBSS 
Onocosmoecus unicolor (Banks, 1897) +
+ 
- T. Nozaki 
Platycosmoecus beaumonti (Schmid, 1958) +
+ 
+NMNH 
Verger appendiculata (Ulmer) +
+ 
- NMNH SI 
Verger capillatus (Ulmer, 1906) M - NMNH SI 
Verger michaelseni (Ulmer, 1904) M - NMNH SI 
Genera Incertae Sedis   
Sphagnophylax meiops Wiggins & Winchester, 
1984 
+
+ 
- ROM 
Thermophylax tyoployensis 1995 M - IBSS 
Lepnevaina signata Wiggins, 1987 +
+ 
- ZI RUS 
Subfamily Drusinae Banks, 1916   
Anomalopterygella chauviniana (Stein, 1874) +
+ 
- NMNH SI 
Cryptothrix nebulicola McLachlan, 1867 +
+ 
- NMNH SI 
Drusus biguttatus (Pictet) +
+ 
- K. Kumanski 
Drusus botosaneanui Kumanski, 1968 +
+ 
- K. Kumanski 
Drusus brunneus Klapalek, 1898 +
+ 
- D. Ruiter 
Drusus graecus (McLachlan, 1876) +
+ 
- Lit. 
Drusus trifidus McLachlan, 1868 +
+ 
- K. Kumanski 
Ecclisopteryx guttulata (Pictet, 1834) +
+ 
- NMNH SI 
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Hadiminia torosensis Siphahiler, 2002 + - Lit. 
Leptodrusus budtzi (Ulmer, 1913) + - D. Ruiter 
Metanoea flavipennis (Pictet, 1834)  +
+ 
- K. Kumanski 
Monocentra lepidoptera Rambur, 1842 +
+ 
- Lit. 
Subfamily Limnephilinae F Kolenati, 1848   
Tribe Chaetopterygini HA Hagen, 1858   
Annitella pyrenaea (Navas, 1930 +
+ 
- NMNH SI 
Annitella obscurata (McLachlan, 1876) +
+ 
- NMNH SI 
Badukiella prohibita Mey, 1979 +
+ 
- D. Ruiter 
Chaetopteroides maximus (Kumanski, 1968) +
+ 
- K. Kumanski 
Chaetopterygopsis sisestii Botosaneanu, 1961 +
+ 
- K. Kumanski 
Chaetopteryx fusca Brauer, 1857 +
+ 
- D. Ruiter 
Chaetopteryx villosa (Fabricius, 1798)) +
+ 
- K. Kumanski 
Chaetopterna satunini Martynov, 1913 + - Lit. 
Kelgena kelensis (Martynov, 1926) + - ZI RAS 
Pseudopsilopteryx zimmeri (McLachlan, 1876) + - K. Kumanski 
Psilopteryx montana Kumanski, 1968 +
+ 
- K. Kumanski 
Psilopteryx schmidi Kumanski, 1970 +
+ 
- K. Kumanski 
Tribe Chilostigmini Schmid, 1955   
Brachypsyche rara (Martynov, 1914) +
+ 
- IBSS 
Chilostigma sieboldi McLachlan, 1876 +
+ 
- IBSS 
Chilostigmodes areolatus (Walker, 1852) +
+ 
- CU 
Chilostigmodes forcipatus Martynov, 1914 +
+ 
- IBSS 
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Desmona bethula Denning, 1954 +
+ 
- NMNH SI 
Desmona mono (Denning, 1970) +
+ 
- NMNH SI 
Frenesia difficilis ( Walker, 1852) +
+ 
- NMNH SI 
Glyphopsyche irrorata (Fabricius, 1781) +
+ 
- NMNH SI 
Grensia praeterita (Walker, 1852) +
+ 
- NMNH SI 
Homophylax andax Ross, 1941 +
+ 
- NMNH SI 
Homophylax nevadensis Banks, 1903 M - NMNH SI 
Homophylax flavipennis Banks, 1900 M - NMNH SI 
Phanocelia canadensis (Banks, 1924) +
+ 
- ROM 
Psychoglypha alascensis (Banks, 1900) +
+ 
- ROM 
Psychoglypha avigo (Ross) +
+ 
- ROM 
Psychoglypha bella (Banks, 1903) +
+ 
- ROM 
Tribe Limnephilini Kolenati, 1848   
Anabolia bimaculata (Walker, 1852) M - NMNH SI 
Anabolia nervosa (Curtis, 1834) +
+ 
- NMNH SI 
Anabolia ozburni Milne, 1935 +
+ 
- D. Ruiter 
Arctopora trimaculata (Zetterstedt, 1840) +
+ 
- IBSS 
Asynarchus amurensis (Ulmer, 1905) +
+ 
+IBSS 
Asynarchus montanus (Banks, 1907) +
+ 
- CU 
Asynarchus rossi (Leonard & Leonard, 1949) +
+ 
- D. Ruiter 
Asynarchus nigriculus (Banks, 1908) +
+ 
- D. Ruiter 
Clistoronia magnifica (Banks, 1899) +
+ 
- D. Ruiter 
Colpotaulius incisus Curtis, 1834 +
+ 
- IBSS 
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Colpotaulius major Martynov, 1909 +
+ 
- IBSS 
Glyphotaelius pellucidus (Retzius, 1783) +
+ 
- ZM RAS 
Grammotaulius signatipennis  McLachlan, 1876 +
+ 
- IBSS 
Halesochila taylori (Banks, 1904) +
+ 
- NMNH SI 
Hesperophylax designatus (Walker, 1852) +
+ 
- D. Ruiter 
Hesperophylax incisus Banks, 0000 + - Lit. 
Hesperophylax occidentalis (Banks, 1908) M - NMNH 
Hesperophylax mexico Parker &Wiggins, 1985 M - ROM 
Lenarchus productus (Morton, 1896) +
+ 
- IBSS 
Lenarchus rillus (Milne, 1935) +
+ 
- NMNH SI 
Limnephilus abbreviatus Banks, 1908 +
+ 
- NMNH SI 
Limnephilus abstrusus McLachlan, 1872 + - ZM RAS 
Limnephilus acnestus Ross, 1938 +
+ 
- NMNH 
Limnephilus acrophylax Schmid, 1952 + - Lit. 
Limnephilus acula Ross & Merkley, 1952 +
+ 
- D. Ruiter 
Limnephilus adapus Ross, 1950 +
+ 
- NMNH SI 
Limnephilus ademus Ross, 1941 + - NMNH SI 
Limnephilus affinis Curtis, 1834 +
+ 
- NMNH 
Limnephilus aistleitneri Malicky, 1986 +
+ 
- H. Malicky 
Limnephilus alagnaki Ruiter, 1995 +
+ 
- D. Ruiter 
Limnephilus alienus Martynov, 1915 +
+ 
- IBSS 
Limnephilus anadyrensis Martynov, 1936 M - I. Zasypkina 
Limnephilus apache Flint, 1965 M - NMNH SI 
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Limnephilus aretto Ross, 1938 M - NMNH SI 
Limnephilus argenteus Banks, 1914 M - MCZ 
Limnephilus arizona Ross, 1941 +
+ 
- D. Ruiter 
Limnephilus asaphes McLachlan, 1880 M - Lit. 
Limnephilus asiaticus (McLachlan, 1874) M - Lit. 
Limnephilus assimilis (Banks, 1908) M - NMNH 
Limnephilus atercus Denning, 1965 M - Lit. 
Limnephilus auricula Curtis, 1834 +
+ 
+NMNH 
Limnephilus baja Ruiter, 1995 +
+ 
- D. Ruiter 
Limnephilus bifidus Banks, 1908 +
+ 
- NMNH 
Limnephilus biparta Denning, 1966 M - Lit. 
Limnephilus bipunctatus Curtis, 1834 +
+ 
- NMNH 
Limnephilus bloomfieldi Ruiter, 1995 +
+ 
- D. Ruiter 
Limnephilus borealis (Zetterstedt, 1840 +
+ 
- ZM RAS 
Limnephilus bucketti Denning, 1965 + - D. Ruiter 
Limnephilus bulgani Mey, 1991 M - MNHU 
Limnephilus canadensis Banks, 1908 +
+ 
- ROM 
Limnephilus castor Ross & Merkley, 1952 M - D. Ruiter 
Limnephilus catula Denning, 1965 M - D. Ruiter 
Limnephilus caucasicus Schmid, 1955 M - ZM RAS 
Limnephilus centralis Curtis, 1834 + - NMNH 
Limnephilus challisa Denning, 1958 + - D. Ruiter 
Limnephilus chereshnevi Nimmo, 1995 M - IBSS 
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Limnephilus cianficconiae Malicky, 1980 M - H. Malicky 
Limnephilus cockerelli Banks, 1900 +
+ 
- NMNH SI 
Limnephilus coenosus Curtis, 1834 +
+ 
- NMNH 
Limnephilus combinatus (Walker, 0000) +
+ 
- ROM 
Limnephilus coloradensis (Banks, 1899 +
+ 
- NMNH 
Limnephilus concolor Banks, 1899 + - NMNH 
Limnephilus correptus McLachlan, 1880 +
+ 
- IBSS 
Limnephilus ctenifer Flint, 1967 + - NMNH SI 
Limnephilus decipiens (Kolenati, 1848 +
+ 
- ZM RAS 
Limnephilus diphyes McLachlan, 1880 +
+ 
- ZM RAS 
Limnephilus discolor (Banks, 1901 + - NMNH 
Limnephilus dispar McLachlan, 1875 +
+ 
- IBSS 
Limnephilus flavicornis (Fabricius, 1787) +
+ 
- ZM RAS 
Limnephilus distinctus Tian & Yang, 1993 
("1992"), 
+ - Lit. 
Limnephilus diversus (Banks, 1903) +
+ 
- MCZ 
Limnephilus ectus Ross, 1941 + - NMNH SI 
Limnephilus elegans Curtis, 1834 +
+ 
- NMNH 
Limnephilus externus Hagen, 1861 +
+ 
- ROM 
Limnephilus extractus Walker, 1852 +
+ 
- NMNH SI 
Limnephilus extricatus McLachlan, 1865 + -  
Limnephilus fagus Ross, 1941 + - NMNH SI 
Limnephilus femoralis Kirby, 1837 +
+ 
- ZM RAS 
Limnephilus femoratus (Zetterstedt, 1840) +
+ 
- ZM RAS 
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Limnephilus fenestratus (Zetterstedt, 1840) +
+ 
- ZM RAS 
Limnephilus fischeri Ruiter, 1995 +
+ 
- NMNH SI 
Limnephilus flavastellus Banks, 1918 +
+ 
- MCZ 
Limnephilus flavicornis (Fabricius, 1787 +
+ 
- ZM RAS 
Limnephilus flavospinosus (Stein, 1874 + - NMNH 
Limnephilus frijole Ross, 1944 + - NMNH SI 
“Limnephilus” fumosus (Banks, 1900) +
+ 
- D. Ruiter 
Limnephilus fuscicornis (Rambur, 1842 + - NMNH 
Limnephilus fuscinervis (Zetterstedt, 1840 + - NMNH 
"Limnephilus" fuscovittatus Matsumura, 1904 +
+ 
- IBSS 
Limnephilus germanus McLachlan, 1875 +
+ 
- NMNH 
Limnephilus graecus Schmid, 1965 + - Lit. 
Limnephilus granti Nimmo, 1991 + - ROM 
Limnephilus griseus (Linnaeus, 1758 +
+ 
- NMNH 
Limnephilus guadarramicus Schmid, 1955 +
+ 
- M. Gonzalez 
Limnephilus hageni Banks, 1900 +
+ 
- NMNH SI 
Limnephilus hamifer Flint, 1963 +
+ 
- NMNH SI 
Limnephilus helveticus Schmid, 1965 + - H. Malicky 
Limnephilus hirsutus (Pictet, 1834 +
+ 
- NMNH 
Limnephilus hovsgolicus Morse, 1999 +
+ 
- CU 
Limnephilus hyalinus Hagen, 1861 +
+ 
- NMNH SI 
Limnephilus ignavus McLachlan, 1865 +
+ 
- NMNH  
Limnephilus indivisus Walker, 1852 +
+ 
- ROM 
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Limnephilus infernalis (Banks, 1914 + - ROM 
Limnephilus iranus (Martynov, 1928 +
+ 
- NMNH 
Limnephilus italicus McLachlan, 1884 + - Lit. 
Limnephilus janus Ross, 1938 + - NMNH SI 
Limnephilus kalama Denning, 1968 + - NMNH SI 
Limnephilus kaumarajiva Schmid, 1961 + - Lit. 
Limnephilus kedrovayaensis Nimmo, 1995 + - IBSS 
Limnephilus kennicotti Banks, 1920 +
+ 
- NMNH SI 
Limnephilus labus Ross, 1941 +
+ 
- NMNH SI 
Limnephilus lithus (Milne, 1935 +
+ 
- NMNH SI 
Limnephilus lopho Ross, 1949 +
+ 
- NMNH SI 
Limnephilus lunatus Curtis, 1834 +
+ 
- NMNH 
Limnephilus luridus J Curtis, 1834 +
+ 
- NMNH 
Limnephilus malickyi Sipahiler, 1992 + - Lit. 
Limnephilus marmoratus J Curtis, 1834 +
+ 
- ZM RAS 
Limnephilus martynovi Kumanski, 1994 + - ZM RAS 
Limnephilus maya Flint, 1967 + - J. Bueno-
Soria 
Limnephilus mexicanus Flint, 1967 + - NMNH SI 
Limnephilus microdentatus Martynov, 1913 +
+ 
- ZM RAS 
Limnephilus minos Malicky, 1971 + - H. Malicky 
Limnephilus moestus Banks, 1908 +
+ 
- MCZ 
Limnephilus morrisoni Banks, 1920 +
+ 
- NMNH 
Limnephilus nigriceps (Zetterstedt, 1840 +
+ 
- IBSS 
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Limnephilus nimmoi Roy & Harper, 1975 + - ROM 
Limnephilus nipponicus Schmid, 1964 +
+ 
- IBSS 
Limnephilus nogus Ross, 1944 +
+ 
- NMNH SI 
Limnephilus nybomi Malicky, 1984 + - H. Malicky 
Limnephilus obsoletus Rambur, 1842 +
+ 
- NMNH 
Limnephilus occidentalis Banks, 1908 + - MCZ 
Limnephilus orientalis Martynov, 1935 +
+ 
- IBSS 
Limnephilus ornatulus Schmid, 1965 +
+ 
- IBSS 
Limnephilus ornatus Banks, 1897 +
+ 
- NMNH SI 
Limnephilus pantodapus McLachlan +
+ 
- NMNH 
Limnephilus partitus Walker, 1852 +
+ 
- NMNH 
Limnephilus pati O'Connor, 1980 + - O'Connor 
Limnephilus peculiaris McLachlan, 1875 + - NMNH SI 
"Limnephilus" peltus Denning, 1962 +
+ 
- D. Ruiter 
Limnephilus perpusillus Walker, 1852 +
+ 
- NMNH SI 
Limnephilus picturatus McLachlan, 1875 +
+ 
- ZM RAS 
Limnephilus plaga Walker, 1852 + - NMNH SI 
Limnephilus politus McLachlan, 1865 +
+ 
- ZM RAS 
Limnephilus pollux Flint, 1967 + - NMNH SI 
Limnephilus primoryensis Nimmo, 1995 + - IBSS 
Limnephilus productus Banks, 1914 + - MCZ 
Limnephilus quadratus Martynov, 1914 +
+ 
- IBSS 
Limnephilus reseri Malicky +
+ 
- H. Malicky 
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Limnephilus rhea DE Ruiter, 1995 +
+ 
- D. Ruiter 
Limnephilus rhombicus L., rhombicus 
(Linnaeus, 1758 
+
+ 
- ZM RAS 
 
Limnephilus rohweri Banks, 1908 +
+ 
- NMNH SI  
Limnephilus rossi Leonard & FA Leonard + - NMNH SI 
Limnephilus rothi Denning, 1966 + - NMNH SI 
Limnephilus sackeni Banks, 1930 +
+ 
- NMNH SI 
“Limnephilus”samoedus (McLachlan, 1880, +
+ 
- I. Zasypkina. 
B. Armitage 
Limnephilus sansoni Banks, 1918 +
+ 
- ROM 
Limnephilus santanus Ross, 1949 +
+ 
- NMNH SI 
Limnephilus secludens Banks, 1914 +
+ 
- NMNH SI 
Limnephilus sericeus (Say, 1824, +
+ 
- ZM RAS 
Limnephilus sierrata Denning, 1968 + - Lit. 
Limnephilus signifer Martynov, 1909 + - ZM RAS 
Limnephilus sitchensis (Kolenati, 1859 +
+ 
- D. Ruiter 
Limnephilus sparsus Curtis, 1834 +
+ 
- IBSS 
Limnephilus sperryi (Banks, 1914 +
+ 
- D. Ruiter 
Limnephilus spinatus Banks, 1914 +
+ 
- NMNH SI 
Limnephilus stigma Curtis, 1834 +
+ 
- IBSS 
Limnephilus subcentralis Brauer, 1857  IBSS 
Limnephilus subniditus McLachlan, 1875 +
+ 
- NMNH SI 
Limnephilus sylviae Denning, 1949 +
+ 
- ROM 
Limnephilus taloga Ross +
+ 
- NMNH SI 
Limnephilus tauricus Schmid, 1964 + - Lit. 
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Limnephilus thorus Ross, 1938 + - NMNH SI 
Limnephilus tibeticus Schmid, 1966 + - Lit. 
Limnephilus tiunovae Arefina & Levanidova, 
1996 
+ - IBSS 
Limnephilus transcaucasicus Martynov, 1909 + - ZM RAS 
Limnephilus tricalcaratus (Mosely, 1936) + - NMHU 
Limnephilus tulatus Denning, 1962 +
+ 
- NMNH SI 
Limnephilus turanus (Martynov, 1928 + - ZM RAS 
Limnephilus uintah Nimmo, 1991 + - ROM 
Limnephilus vittatus (Fabricius, 1798 +
+ 
- ZM RAS 
Limnephilus wittmeri Malicky, 1972 + - H. Malicky 
Limnephilus xanthodes McLachlan, 1873 +
+ 
- NMNH 
Limnephilus znojkoi Martynov, 1938 + - ZM RAS 
Nemotaulius admorsus (McLachlan, 1866) +
+ 
+IBSS 
Nemotaulius amurensis Nimmo, 1995 +
+ 
- D. Ruiter 
Nemotaulius mutatus (McLachlan, 1872) +
+ 
- IBSS 
Philarctus bergrothi McLachlan, 1880 +
+ 
- IBSS 
Philarctus quaeris (Milne, 1935) +
+ 
- NMNH SI 
Philarctus rhomboidalis Martynov, 1924 +
+ 
- IBSS 
Platycentropus radiatus (Say, 1824) +
+ 
- NMNH SI 
Psychoronia brooksi Ruiter, 1999 +
+ 
- D. Ruiter 
Psychoronia costalis (Banks, 1901) + - NMNH SI 
Rhadicoleptus alpestris +
+ 
- NMNH 
Rhadiocoleptus alpestris spinifer (McLachlan) +
+ 
- NMNH 
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Rivulophilus sakaii +
+ 
- T. Nozaki 
Tribe Stenophylacini Schmid, 1955   
Acrophylax zerberus Brauer, 1867 + - NMNH SI 
Allogamus uncatus (Brauer, 1857) + - NMNH 
Anisogamodes flavipunctatus (Martynov, 1914) + - ZM RAS 
Chionophylax czarnohoricus (Dziedzielewicz, 
1911 ("1910"), 
+
+ 
- K. Kumanski 
Chionophylax mindszentyi  Schmid, 1951 +
+ 
- K. Kumanski 
Chyranda centralis (Banks, 1900) + - D. Ruiter 
Clostoeca disjuncta (Banks, 1914) +
+ 
- D. Ruiter 
Consorophylax consors (McLachlan, 1880) + - NMNH 
Enoicyla pusilla Burmeister, 1839 +
+ 
- NMNH 
Enoicyla reichenbachii (Kolenati, 1848) + - D. Ruiter 
Halesus digitatus (Paula Schrank, 1781) +
+ 
- J. Majeski 
Halesus radiatus (Curtis, 1834) +
+ 
- CU 
Hydatophylax nigrovittatus (McLachlan, 1872) +
+ 
- IBSS 
Hydatophylax soldatovi (Martynov, 1914) +
+ 
+IBSS 
Isogamus aequalis (Klapalek, 1907) +
+ 
- NMNH 
Melampophylax melampus (McLachlan, 1876) +
+ 
- NMNH 
Mesophylax aspersus (Rambur, 1842) +
+ 
- NMNH 
Parachiona picicornis (Pictet, 1834) +
+ 
- NMNH 
Philocasca rivularis Wiggins, 1968 +
+ 
- Drifter 
Potamophylax cingulatus (Stephens, 1837) +
+ 
- K. Kumanski 
Psilopterna hirsuta Martynov, 1928 M - K. Kumanski 
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Pycnopsyche antica (Walker, 1852) +
+ 
- CU 
Pycnopsyche flavata (Banks, 1914) +
+ 
- CU 
Pycnopsyche scabripennis (Rambur, 1842) +
+ 
- CU 
Pycnopsyche subfasciata (Say, 1828)) +
+ 
- Lit. 
Stenophylax meridiorientalis Malicky, 1982 + - Lit. 
Stenophylax permistus McLachlan, 1895 +
+ 
- NMNH 
Stenophylax sequax (McLachlan, 1875) +
+ 
- NMNH 
Subfamily Pseudostenophylacinae Schmid, 
1955 
  
Astratodina inermis Mosely, 1936 + - D. Ruiter 
Pseudostenophylax adlimitans Martynov, 1914) +
+ 
+IBSS 
Pseudostenophylax amurensis (McLachlan, 
1880) 
+
+ 
+IBSS 
Pseudostenophylax edwardsi (Banks) +
+ 
- D. Ruiter 
Pseudostenophylax  ondakensis (Iwata, 1928) +
+ 
- Lit. 
Pseudostenophylax kamba Mosely, 1950 +
+ 
- NMNH SI 
Pseudostenophylax nectarion Schmid +
+ 
- Lit. 
Pseudostenophylax secretus Martynov, 0000 +
+ 
- Lit. 
Pseudostenophylax sparsus (Banks) +
+ 
- SU 
Family Oeconesidae Tillyard, 1921   
Tascuna ignota Neboiss, 1975 + - Lit. 
SUPERFAMILY LEPTOCEROIDEA 
Leach, 1815 
  
Family Leptoceridae Leach, 1815   
Ceraclea sp. +
+ 
- CU 
Oecetis ochracea (Curtis, 1825) +
+ 
- IBSS 
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Triplectides sp. + - Lit. 
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Table 2. Head lengths (Lh) and widths (Wh), right ocellus lengths (Lo), and 
Ratios of  Lh/Wh and Lh/Lo of some Plenitentoria males 
 
Taxa  Lh Wh Lh/Wh Lo Lh/Lo 
Phryganopsyche latipennis 6.9 9.0 0.77 1.5 4.60
Agrypnia vestita 8.0 8.2 1.06 1.7 5.11
Banksiola concatenata 7.0 11.0 0.64 2.0 3.50
Hagenella sibirica 6.5 8.1 0.80 1.6 4.06
Phryganea japonica 13.0 13.0 1.00 2.2 5.91
Neophylax consimilis 5.0 6.3 0.79 0.8 6.25
Neophylax occidentis 4.5 7.0 0.64 1.0 4.50
Lepidostoma togatum 2.0 5.0 0.40 ocelli absent -
Brachycentrus spinae 4.5 7.5 0.60 ocelli absent -
Apatania doehleri 3.9 6.0 0.65 0.7 5.57
Apatania praevolens 3.3-3.5 4.2 0.79 0.6 5.83
Apatania parvula 2.6 3.3 0.79 0.3 8.66
Allomyia sichotalinensis 2.2 3.5 0.63 0.2 11.0
Manophylax butleri 2.7 4.0 0.67 0.3 9.00
Goera japonica 4.0 8.5 0.47 ocelli absent -
Pedomoecus sierra 3.5 5.5 0.64 0.8 4.34
Lepania cascada 2.5 4.6 0.50 0.7 3.57
Rossiana montana ? ? ? ? ?
Sphagnophylax meiops 3.5 5.3 0.66 0.3 11.0
Lepnevaina signata 5.5 7.5 0.73 1.1 5.00
Thermophylax tyoploensis 5.5 5.3 1.04 0.5 11.0
Amphicosmoecus canax 5.8 8.0 0.73 1.20 4.83
Anomalocosmoecus illiesi 6.0 7.3 0.82 1.1 5.45
Austrocosmoecus hirsutus 7.8 9.0 0.87 2.0 3.90
Cryptochia pilosa 3.8 6.0 0.63 0.9 4.22
Dicosmoecus jozankeanus 10.0 14.0 0.71 2.8 3.57
Ecclisocosmoecus scylla 5.5 7.00 0.78 1.5 3.67
Ecclisomyia conspersa 5.5 7.0 0.78 1.1 5.00
Ecclisomyia kamtschatica 5.5 6.8 0.80 0.7 7.86
Ecclisomyia maculosa 4.0 5.2 0.77 ? ?
Eocosmoecus frontalis 7.4 10.2 0.73 1.8 4.11
Ironoquia areolata 4.5 6.0 0.75 0.7 6.42
Ironoquia lyrata 6.0 8.0 0.75 1.1 5.45
Ironoquia punctatissima 5.8 8.1 0.72 1.3 4.46
Verger capillatus  6.6 7.3 0.86 1.3 5.08
Verger michaelseni  6.3 8.5 0.74 1.3 4.85
Metacosmoecus nigrofasciatus 5.2 6.2 0.84 0.5 8.67
  
418
Nothopsyche nigripes 4.3 6.5 0.66 0.70 6.14
Nothopsyche ruficollis 4.6 6.8 0.68 1.00 4.60
Nothopsyche pallipes 6.5 8.5 0.76 1.00 6.50
Onocosmoecus unicolor 7.0 9.7 0.72 1.80 3.89
Platycosmoecus 8.0 10.0 0.80 2.00 4.00
Anomalopterygella 5.2 6.5 0.80 0.80 6.50
Cryptothryx nebulicola 4.4 5.8 0.76 0.90 4.89
Drusus  trifidus 4.0 6.0 0.67 0.80 5.00
Drusus sp. 6.0 6.7 0.90  
Drusus botosaneanui 5.0 6.6 0.76 1.10 4.55
Ecclisopteryx guttulata 4.8 6.0 0.80 1.00 4.80
Metanoea chapmani 5.2 6.7 0.89 0.9 5.78
Metanoea flavipennis 5.0 6.0 0.83 1.0 5.00
Annitella pyrenea 5.5 6.8 0.80 0.8 6.90
Annitella obscurata 4.8 6.7 0.72 0.6 8.00
Badukiella prohibita 4.6 6.0 0.77 0.6 7.67
Chaetopteroides maximus 6.8 8.0 0.85 1.0 6.80
Chaetopterygopsis sisestii 5.1 6.2 0.82 0.6 8.50
Chaetopteryx villosa 5.5 5.8 0.95 0.4 13.7
Psilopteryx montanus 5.0 6.7 0.75 0.8 6.25
Psilopteryx schmidi 5.0 6.7 0.75 0.6 8.30
Brachypsyche rara 5.5 6.7 0.82 0.6 9.20
Chilostigma sieboldi 5.5 6.0 0.92 0.5 11.0
Chilostigmodes areolata 4.0 4.8 0.83 0.5 8.00
Chilostigmodes forcipatus 4.6 5.0 0.92 0.5 9.20
Desmona bethula 4.6 5.5 0.84 0.4 11.5
Desmona mono 6.0 6.8 0.88 0.7 8.57
Frenesia difficilis 5.0 7.5 0.67 0.7 7.14
Glyphopsyche irrorata 5.5 6.6 0.83 0.6 9.17
Grensia praeterita 4.8 6.8 0.71 0.5 9.60
Homophylax andax 5.5 8.5 0.65 1.2 4.58
Homophylax nevadensis 6.4 9.0 0.71 1.5 4.27
Homophylax flavipennis 5.8 8.5 0.68 1.3 4.46
Phanocelia canadensis 4.5 5.2 0.90 0.6 7.50
Psychoglypha bella 7.8 8.5 0.92 0.7 11.1
Anabolia nervosa 7.5 9.0 0.83 1.0 7.50
Arctopora trimaculata 5.0 6.0 0.83 0.7 7.14
Asynarchus amurensis 7.0 7.3 0.96 1.0 7.00
Clistoronia magnifica 8.8 9.6 0.92 1.2 7.30
Colpotaulius incisus 6.0 5.0 1.20 0.7 8.57
Glyphotaelius pellucidus 8.4 8.8 0.95 1.0 8.40
Grammotaulius nigropunctatus 8.0 8.8 0.91 1.0 8.00
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Halesohila taylori 7.4 8.5 0.87 0.8 9.25
Hesperophylax designatus 7.2 8.0 0.90 1.2 6.00
Hesperophylax occidentalis 6.5 8.0 0.81 1.0 6.50
Hesperophylax mexico 8.0 9.0 0.89 1.4 5.71
Lenarchus productus 7.7 8.0 0.96 1.0 7.70
Lenarchus rillus 7.5 9.3 0.81 1.3 5.77
Limnephilus rhombicus 8.3 9.8 0.85 1.1 7.55
Limnephilus lunatus 6.7 7.8 0.86 0.8 8.37
L. marmoratus 8.0 9.0 0.89 1.1 7.27
L. nigriceps 6.0 8.0 0.75 0.7 8.57
“Limnephilus” fenestratus 4.5 5.8 0.78 0.7 6.43
“Limnephilus” fumosus 6.8 8.0 0.85 0.9 7.56
“Limnephilus” pallens 5.3 7.3 0.73 0.8 6.63
“Limnephilus” sperryi 6.2 6.2 1.00 1.2 5.17
Nemotaulius mutatus 10.4 10.7 0.97 1.4 7.43
Philarctus bergrothi 5.8 6.8 0.85 0.7 8.28
Philarctus quaeris 6.0 6.8 0.88 0.8 7.50
Platycentropus radiatus 5.8 7.0 0.83 1.0 5.80
Psychoronia costalis 6.2 6.7 0.92 0.8 7.75
Rhadicoleptus alpestris 5.5 7.0 0.79 1.0 5.50
Rivulophilus sakaii 6.5 8.0 0.81 0.9 7.22
Allogamus uncatus 6.7 7.8 0.86 0.9 7.44
Anisogamus flavipunctatus 5.8 6.8 0.85 0.8 7.25
Chionophylax czarnohoricus 5.2 7.2 0.72 0.7 7.43
Chionophylax mindszentyi 5.8 8.5 0.68 0.8 7.25
Chyranda centralis 5.0 7.5 0.67 1.3 3.85
Clostoeca disjuncta 5.1 6.5 0.78 1.0 5.10
Consorophylax consors 6.0 8.5 0.71 0.9 6.67
Enoicyla pusilla 3.0 5.4 0.56 0.5 6.00
Halesus digitatus 8.1 10.1 0.80 1.5 5.40
Hydatophylax nigrovittatus 7.0 12.5 0.56 1.2 5.83
Hydatophylax soldatovi 8.7 12.5 0.69 1.8 4.83
Isogamus aequalis 4.5 6.5 0.69 0.6 7.50
Melampophylax melampus 6.7 7.8 0.86 0.7 9.57
Mesophylax aspersus 5.5 8.5 0.65 1.2 4.58
Micropterna sequax 7.3 8.8 0.83 1.3 5.61
Parachiona picicornis 4.4 6.7 0.66 0.8 5.50
Philocasca rivularis 6.5 8.1 0.80 1.0 6.50
Potamophylax cingulatus 8.0 10.0 0.80 1.8 4.44
Psilopterna hirsuta 6.5 7.8 0.83 1.0 6.50
Psilopteryx montanus 5.0 6.7 0.75 0.8 6.25
Pycnopsyche flavata 7.0 9.5 0.74 1.2 5.80
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Pycnopsyche antica 6.5 9.7 0.67 1.3 5.00
Stenophylax meridiorientalis 8.2 10.3 0.79 1.6 5.13
Stenophylax permistus 8.0 9.00 0.89 1.5 5.33
Pseudostenophylax 
adlimitans 
5.7 7.1 0.80 0.7 8.14
P. amurensis 6.5 9.3 0.70 1.8 3.61
P. kamba 5.3 7.0 0.76 1.0 5.30
P. sparsus 6.3 7.3 0.86 1.3 4.85
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Table 3. Some morphological features of Trichoptera male eyes and antennae (IOMS - 
interommatidial setae: N - not developed, Hp - rare, Hw - well-developed, He - extremely 
hairy eyes; FL - flagellomere) 
 
Taxa  Development  
of IOMS 
Number of FL  
LEPIDOPTERA    
Family Micropterigidae Hp about 40 
TRICHOPTERA   
Family Stenopsychidae   
Stenopsyche bergeri N 77 
Family Philopotamidae   
Dolophilodes distinctus He ? 
Family Hydroptilidae   
Byrsopteryx mirifica Hp 15 
Celaenotrichia edwardsi Hp 24 
Family Phryganopsychidae   
Phryganopsyche latipennis N 42 
Family Phryganeidae   
Agrypnia vestita N 45 
Banksiola concatenata N 45-48 
Hagenella sibirica N 50 
Colpomera japonica N 65 
Family Uenoidae   
Neophylax consimilis N 60-61 
Neophylax occidentis N ? 
Family Lepidostomatidae   
Lepidostoma togatum N 48 
Family Brachycentridae   
Brachycentrus spinae He 53 
Family Apataniidae   
Apatania doehleri N 43 
Apatania praevolens N 40 
Apatania parvula N ? 
Allomyia sichotalinensis N ? 
Manophylax butleri N 34 
Pedomoecus sierra N 40 
Family Goeridae   
Goera japonica N 53 
Lepania cascada N 34 
Family Rossianidae   
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Rossiana montana He 32 
Family Limnephilidae sensu lato   
Allocosmoecus partitus ? 72 
Amphicosmoecus canax Hp 62 
Anomalocosmoecus illiesi Hp 65 
Austrocomoecus hirsutus Hp 68-70 
Cryptochia pilosa N 38-42 
Dicosmoecus jozankeanus Hp 69-70 
Ecclisocosmoecus scylla Hp ? 
Ecclisomyia conspersa N ? 
Ecclisomyia kamtschatica N 43 
Ecclisomyia maculosa N 43 
Eocosmoecus frontalis Hp 62 
Evanophanes insignis ? ? 
Ironoquia kaskaskia ? 49 
Ironoquia lyrata N 45 
Ironoquia punctatissima N 50 
Verger capillatus N 58 
Verger michaelseni N 58 
Metacosmoecus nigrofasciatus Hw 53 
Nothopsyche nigripes Hp ? 
Nothopsyche ruficollis Hp 51 
Nothopsyche pallipes Hp 63 
Onocosmoecus unicolor Hp 54 
Platycosmoecus beaumonti Hp ? 
Family Limnephilidae s.str.   
Sphagnophylax meiops ? ? 
Lepnevaina signata Hp ? 
Thermophylax tyoployensis N ? 
Subfamily Drusinae   
Anomalopterygella chauviniana N 52 
Cryptothryx nebulicola N 46 
Drusus alpinus N 64 
Drusus botosaneanui Hp ? 
Ecclisopteryx guttulata N 62 
Metanoea flavipennis N 55-57 
Subfamily Limnephilinae   
    Tribe Chaetopterygini   
Annitella pyrenea N 57 
Annitella obscurata N 56 
Badukiella prohibita N ? 
Chaetopteroides maximus N 67 
Chaetopterygopsis sisestii N 48 
Chaetopteryx villosa N 55 
Psilopteryx montanus N 57 
     Tribe Chilostigmini   
  
423
Brachypsyche rara Hw 65 
Chilostigma sieboldi Hw ? 
Chilostigmodes areolata Hw 54 
Chilostigmodes forcipatus Hw 54 
Desmona bethula N 67 
Desmona mono Hw 69 
Frenesia difficilis N 50 
Glyphopsyche irrorata He 60 
Grensia praeterita Hw ? 
Homophylax andax Hw 57 
Homophylax flavipennis Hw ? 
Homophylax nevadensis Hw 72 
Phanocelia canadensis Hw 42 
Psychoglypha bella Hw 74 
     Tribe Limnephilini   
Anabolia nervosa Hp 50 
Arctopora trimaculata Hw 43-44 
Asynarchus amurensis Hp 49 
Clistoronia magnifica Hp 72 
Colpotaulius incisus Hp 50 
Glyphotaelius pellucidus Hp 66 
Grammotaulius atomarius Hp 59 
Halesochila taylori Hw 63 
Hesperophylax designatus Hp 61 
Hesperophylax occidentalis Hw ? 
Hesperophylax mexico Hp 72 
Lenarchus productus Hw ? 
Lenarchus rillus Hw ? 
Limnephilus rhombicus Hp 64 
Limnephilus lunatus Hp 70 
Limnephilus marmoratus Hp 73 
Limnephilus nigriceps Hp 67 
“Limnephilus” fenestratus Hp 50 
“Limnephilus” fumosus Hw 61 
“Limnephilus” samoedus He ? 
“Limnephilus” sperryi Hw ? 
Nemotaulius mutatus Hp 57 
Philarctus bergrothi Hp 42 
Philarctus quaeris Hp 44 
Platycentropus radiatus Hw 51 
Psychoronia costalis Hw 58 
Rhadicoleptus alpestris Hp 53 
Rivulophilus sakaii He 67 
    Tribe  Stenophylacini   
Allogamus uncatus Hw 72-77 
Anisogamus flavipunctatus N ? 
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Chionophylax czarnohoricus N ? 
Chionophylax mindszentyi N 55 
Chyranda centralis Hp 68 
Clostoeca disjuncta N 56 
Consorophylax consors N 79 
Enoicyla pusilla He ? 
Halesus digitatus N 69 
Hydatophylax grammicus ? 71 
Hydatophylax soldatovi N 57 
Isogamus aequalis N ? 
Melampophylax melampus N 71 
Mesophylax aspersus N 73 
Micropterna sequax N 66 
Parachiona picicornis N 50 
Philocasca rivularis N 57 
Potamophylax cingulatus Hp ? 
Psilopterna hirsuta N ? 
Pycnopsyche antica N 59 
Pycnopsyche flavata N 56 
Stenophylax meridiorientalis Hp 74 
Stenophylax permistus Hp 77 
Astratodina inermis ? 45-46 
Pseudostenophylax adlimitans N 47 
Pseudostenophylax amurensis N ? 
Pseudostenophylax sparsus N 52 
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Table 4. Some metrics of Trichoptera antennae (Lf - length of 5th flagellomere, Wf - 
width of 5th flagellomere, Lf/Wf - ratio flagellomere length to its width, RTH = ID/OD, 
ID - inner diameter of 5th flagellomere, OD - outer diameter of 5th flagellomere) 
  
Taxa  Lf/Wf RTH 
TRICHOPTERA   
Family Stenopsychidae   
Stenopsyche bergeri 2.25 0.85 
Family Hydropsychidae   
Macrostemum radiatum 4.54 0.73 
Family Psychomyiidae   
Lype diversa 2.30 - 
Family Phryganeidae   
Colpomera japonica 0.57 - 
Ptilostomis sp. - 0.71-0.63 
Family Lepidostomatidae   
Lepidostoma  elongatum  - 0.80 
Family Goeridae   
Goera japonica - 0.36-0.5 
Lepania cascada 3.53 - 
Family Limnephilidae    
Nemotaulius mutatus 1.18 0.44 
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Table 5. Shape of male fore femur, and number of each fore femur and tibia spines in 
males of Plenitentoria.  (U – “normal” femur shape, E – femur enlarged; 0 – absent,  SE – the 
“brush” is formed by setae, SP – the “brush” is formed by spine-like bristles, R – spines are 
located in a row; aam – setae or spinules are located along almost all margin of the femur or tibia, 
d – setae/spinules are located in distal portion, 1/2 – setae/spinules are located along basal half of 
the leg segment, 1/3 – setae/spinules are located along basal 1/3 of  the leg segment; L – light, D – 
dark in color; f&s – fine and scarce) 
 
Fore femur 
 
Fore tibia 
 
 
Taxa 
Femoral-tibial grasping 
structures 
 
Shape Numb
er of 
subapi
cal 
spines 
(SAS) 
Peculiarity  
of  
“femur 
 brush” 
Peculiarity 
of  
“tibial 
brush” 
Number 
& color of 
tibial  
intercalary 
spines  
(IS) 
Family Phryganopsychidae      
Phryganopsyche latipennis U 3 0 0 19-20-L  
Family Phryganeidae      
Agrypnia vestita U 3-4 0 0 10-L  
Banksiola concatenata U 3-4 0 0 14-D  
Hagenella sibirica U 3 0 0 14-D  
Phryganea japonica U 3 0 0 14-D & L  
Family Goeridae      
Goera japonica U 0 0 0 5 
Goeracea U ? 0 0 ? 
Goerita U ? 0 0 ? 
Lepania cascada  U 1 0 0 2 (3) 
Family Brachycentridae      
Micrasema charonis U 1 0 0 6 
Oligoplectrum sp. U 1 0 0 ? 
Brachycentrus numerosus U 1 0 0 6-D 
Brachycentrus  spinae U 1 0 0 6-L 
Family Lepidostomatidae      
Lepidostoma togatum U 1 0 0 0 
Lepidostoma elongatum U 1 0 0 0 
Family Uenoidae      
Neophylax consimilis U 1 0 0 4-5 
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N. occidentis U 1 0 0 4-5 
Oligophlebodes sierra U 1 0 0 3 
Family Apataniidae      
Allomyia sichotalinensis U 1 0 0 5 
Apatania doehleri U 1 0 0 5-D 
Apatania praevolens U 1 0 0 5-D 
Apataniana U 1 0 0 5 
Apatidea U 1 0 0 5 
Proradema U 1 0 0 5 
Radema U 1 0 0 5 
Manophylax butleri U 1 0 0 5-D 
Apatania parvula U 1 0 0 5 
Thremma U ? 0 0 ? 
Pedomoecus sierra U 1 0 0 4-D 
Family Rossianidae      
Rossiana montana U 1 0 0 ? 
Goereilla baumanni U ? 0 0 ? 
Family Limnephilidae sensu lato      
Sphagnophylax meiops E 5-6 R SE-aam  SE 2-3-D 
Lepnevaina signata E 3 R SP-aam  SE 3-4-D 
Thermophylax tyoploensis E 1 SP-aam  SP 1-D 
Subfamily Dicosmoecinae      
Allocosmoecus partitus U 3-4 R 0 0 12-13 
Amphicosmoecus canax U 1 0 0 12-13 
Anomalocosmoecus illiesi U 0 0 0 6 
Archeophylax ochreus U 3 0 0 22-23 
Austrocosmoecus hirsutus U 3 R SE-1/3  0 22-23 
Cryptochia pilosa U 1 0 0 ? (5) 
Dicosmoecus jozankeanus U 4 0 0 25 
Ecclisocosmoecus scylla U 1 0 0 12-13 
Ecclisomyia kamtschatica U 1 SE-1/2  0 10-11 
Ecclisomyia conspersa U 1 SE-1/2 0 10-11 
Eocosmoecus frontalis U 2 0 0 15 
Evanophanes insignis U ? ? ? ? 
Ironoquia lyrata U 1 0 0  14 
Ironoquia punctatissima U 1(2) 0 0  14 
Ironoquia kaskaskia U 1 0 0 ? 
Verger capillatus U 1 0 0 6-D 
Verger michaelseni U 1(2) SE-1/2 0 10-D 
Verger appendiculata U 1 0 0 6-L 
Metacosmoecus nigrofasciatus U 1 0 0 15 
Nothopsyche nigripes U 0 0 0 7-8 
Nothopsyche ruficollis U 0 0 0 8 
Nothopsyche pallipes U 1 0 0 6 
Onocosmoecus unicolor U 2 0 0 17 
Platycosmoecus beaumonti U 1 (2) 0 0 14-15 
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Subfamily Drusinae      
Anomalopterygella chauviniana E 0 SP-aam-L  SP-d-L  0 
Cryptothryx nebulicola U 0 SE-1/3  0 4 
Drusus trifidus U 0 SE-1/2 0 1 (2) 
Drusus botosaneanui U 0 SE-1/2 0 1 
Ecclisopteryx guttulata U 0 SE-1/2 0 3 
Leptodrusus budtzi U 0 ? ? ? 
Metanoea flavipennis U 0 SE-1/2 0 3 
     Tribe Chaetopterygini      
Annitella pyrenea E 3 R SE-aam SE 7 
Annitella obscurata E 4 R SE-aam SE 7 
Badukiella prohibita E 1 SE-aam SE 3 
Chaetopteroides maximus E 
(slightly)
1   SE-1/2 0 9 
Chaetopterygopsis sisestii E 3 R SE-aam SE 4 
Chaetopteryx villosa E 3 R 
 
SE-aam SE 3 
Psilopteryx montanus E 3  
almst R
SE-aam SE 9 
Psilopteryx psorosa E ? SE-aam SE ? 
Psilopteryx schmidi E 2 (3 in 
female 
SE-aam SE 7 
     Tribe Chilostigmini      
Brachypsyche rara U 0 SE-aam 
(f&s) 
0 12 
Chilostigma sieboldi  U 0 ? 0 ? 
Chilostigmodes areolata U 0 SE-1/2 
(f&s) 
0 7 
Chilostigmodes forcipatus U 0 SE-aam 
(f&s) 
0 6-7 
Desmona bethula E 14 R SP-aam 
(very dense) 
SE 0 
Desmona. mono U 1 0 0 8 
Frenesia difficilis E 1  SE-aam 
(scarce) 
SE-SP-D 6 
Glyphopsyche irrorata U 1  0 0 10 
Grensia praeterita U 1 0 0 12 
Homophylax andax U 1 0 0 8 
Homophylax nevadensis U 1 0 0 8 
Homophylax flavipennis U 1 0 0 6 
Phanocelia canadensis U 0 0 0 5 
Psychoglypha bella U 0 0 0 15 
Anabolia nervosa U 2 0 0 15 
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A. bimaculata U 2 0 0 16 
Arctopora U ? SE-1/2  0 4 
Asynarchus amurensis U 2 SE-1/2  0 12 
A. montana U 2 SE-1/2  0 12 
Clistoronia magnifica U 2 0 0 15 
Colpotaulius incisus E 1 SE-aam SP-aam 4 
Glyphotaelius irrorata U 2 0 0 14 
Grammotaulius signatipennis U 2 0 0 13 
Halesochila taylori U 2 0 0 10 
Hesperophylax occidentalis U 2 SE-2/3 0 8 
Lenarchus productus U 2 SE-1/2 0 12 
Limnephilus rhombicus U 2 0 0 7 
"Limnephilus" fenestratus U 2 SE-1/2 0 8 
"Limnephilus" fumosus U 2 0 0 10 
"Limnephilus" samoedus E 2 SE-aam SE-aam 1 
"Limnephilus" sperryi U 1 0 0 6 
Nemotaulius mutatus U 2 0 0 14 
Philarctus bergrothi E 2 R SE-aam SE?-aam 0 
Ph. quaeris E 6 R SE-aam SE?-aam 0 
Psychoronia costalis U 1 0 0 4 
Rhadicoleptus alpestris U 2 0 0 4 
Rivulophilus sakaii U 2 SE-1/2 0 9 
Allogamus uncatus U 1 0 0 13 
Anisogamus flavipunctatus E 2 SE-aam SE?-aam 11-12 
Chionophylax czarnohoricus E 3 R SE-aam SE?-aam 0 
Chionophylax. mindszentyi E 3 R SE-aam SE?-aam 0 
Chyranda centralis U 1 0 0 8 
Clostoeca disjuncta U 1 0 0 5 
Consorophylax mindszentyi U 2 0 0 4 
Enoicyla pusilla U 0 SE-1/2 0 5 
Halesus digitatus U 2 0 0 12 
Hydatophylax nigrovittatus U 3 (rare 
4-5) R 
0 0 14 
Hydatophylax soldatovi U 4 R 0 0 19-20 
Isogamus aequalis U 2 0 0 2 
Leptotaulius gracilis U ? 0 0 ? 
Melampophylax melampus U 1 SE-1/3 0 2 
Mesophylax aspersus U 1 0 0 3 
Micropterna sequax E 2 R SE-aam SE?-aam 4 
Parachiona picicornis U 1 0 0 4 
Philocasca demita U 1 0 0 9 
Philocasca rivularis U 2 0 0 14-15 
Potamophylax cingulatus U 2 0 0 10-11 
Psilopterna hirsuta E ? ? ? 0 
Pycnopsyche antica U 2 0 0 14 
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Pycnopsyche flavata U 2 0 0 22 
Stenophylax meridiorientalis U 1 0 0 12 
Stenophylax permistus U 2 (3) 0 0 15 
Astratodina inermis E 1 SE-aam SE-aam 0 
Pseudostenophylax adlimitans U 1-2 0 0 14 
Pseudostenophylax amurensis U 2 0 0 20-21 
Pseudostenophylax kamba U 1 0 0 16 
Pseudostenophylax sparsus U 2 0 0 17 
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Table 6. Number and arrangements of tibial spurs and falsicalcaria in Trichoptera (male/female) 
(P – spur without rim: PO – spinules on spur in one oblique direction, PD – spinules directed divergently; A1– 
spur rimmed;  B2 – spur two rimmed with rims on opposite sides of spur: B2S – spinules on  spur not longer than 
spur width, B2L – spinules on spur longer that spur width; C –  spur two-rimmed with rims shifted closer to each 
other). M+F index: N – total number of spurs, M – morphology of spur (see text); F – number of falsicalcaria 
(may present 0, 1, or 2 falsicacaria  at bases of hind leg spurs).  
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Table 7. Some structural features of the Trichoptera mesothorax 
MS – mesepisternum; BC – basalar cleft;  pkp – posterior katepisternal plate (0 - absent, 
+ – present and well-developed, (+) – very short; R4, A, B, C1, C2, C3-4 – types of PKP 
suture development (see Chapter 2) 
MS  
setation 
 
Type of pkp suture 
 
 
 
Taxa 
BC 
W A r4 A B C1 C2 C3-4 
Lepidoptera 0 0 + 0 0 0 0 0 0 
Mecoptera 0 0 + 0 0 0 0 0 0 
Annulipalpia          
Stenopsyche marmorata 0 0 0 + 0 0 0 + 0 
Dolophilodes affinis 0 0 0 + 0 + 0 0 0 
Arctopsyche palplata 0 0 0 0 0 0 0 0 0 
Unplaced families          
Rhyacophila coreana 0 0 0 + 0 0 0 + 0 
Glossosoma altaicum 0 0 0 + 0 + 0 0 0 
Brevitentoria          
Molanna moesta 0 0 0 + + 0 0 0 0 
Mystacides azurea 0 0 0 + 0 + 0 0 0 
Plenitentoria          
    Superfamily Phryganeoidea          
Phryganopsyche latipennis 0 0 + 0 0 0 0 0 0 
Agrypnia vestita 0 0 + 0 0 0 0 0 0 
Banksiola concatenata 0 0 + 0 0 0 0 0 0 
Hagenella sibirica 0 0 + 0 0 0 0 0 0 
Phryganea japonica 0 0 + 0 0 0 0 0 0 
   Superfamily Limnephiloidea          
Neophylax consimilis + 0 0 + 0 + 0 0 0 
N. occidentis + 0 0 + 0 + 0 0 0 
Lepidostoma togatum 0 + 0 + 0 0 0 + 0 
Brachycentrus spinae 0 0 0 + 0 0 0 + 0 
Apatania doehleri + 0 0 + 0 0 0 0 + 
A. praevolens + 0 0 + 0 0 0 0 + 
Apatania parvula + 0 0 + 0 0 0 0 + 
Allomyia sichotalinensis + 0 0 + 0 0 0 0 + 
Manophylax butleri + 0 0 + 0 0 0 0 + 
Goera japonica + 0 0 + 0 0 0 + + 
Pedomoecus sierra + 0 0 + 0 0 0 0 + 
Lepania cascada + + 0 + 0 + 0 0 0 
Rossiana montana + 0 0 + ? ? ? ? ? 
Sphagnophylax meiops  + 0 0 0 0 0 0 0 0 
Lepnevaina signata + 0 0 0 0 0 0 0 0 
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Thermophylax tyoploensis + 0 0 0 0 0 0 0 0 
Allocosmoecus partitus + + 0 + + 0 0 0 0 
Amphicosmoecus canax + 0 0 + 0 0 0 0 + 
Anomalocosmoecus illiesi + 0 0 + 0 0 0 0 + 
Archeophylax ochreus + 0 0 + 0 0 0 0 + 
Austrocosmoecus hirsutus + 0 0 + + 0 0 0 0 
Cryptochia pilosa + 0 0 + 0 0 0 0 + 
Dicosmoecus jozankeanus + + 0 0 0 0 0 0 0 
Ecclisocosmoecus spinosus + 0 0 + 0 + 0 0 0 
E. scylla + 0 0 + 0 0 0 0 + 
Ecclisomyia conspersa + 0 0 + 0 0 0 0 + 
E. kamtschatica + 0 0 + 0 + 0 0 0 
E. maculosa + 0 0 + ? ? ? ? ? 
Eocosmoecus frontalis + 0 0 + 0 + 0 0 0 
Evanophanes insignis + 0 0 ? ? ? ? ? ? 
Ironoquia areolata + 0 0 + 0 0 0 0 + 
I. lyrata + 0 0 + 0 0 0 0 + 
I. punctatissima + 0 0 + 0 0 0 0 + 
Verger capillata + 0 0 + 0 0 0 0 + 
V. michaelsoni + 0 0 + 0 0 0 0 + 
Metacosmoecus nigrofasciatus + 0 0 + 0 0 0 0 + 
Nothopsyche nigripes + 0 0 + 0 0 0 0 + 
N. ruficollis + 0 0 + 0 0 0 0 + 
N. pallipes + 0 0 + 0 0 0 0 + 
Onocosmoecus unicolor + 0 0 + + 0 0 0 0 
Platycosmoecus beaumonti + 0 0 + + 0 0 0 0 
Anomalopterygella chauviniana + 0 0 0 0 0 0 0 0 
Cryptothryx nebulicola + 0 0 + 0 0 0 + 0 
Drusus  trifidus + 0 0 + 0 + 0 0 0 
D. botosaneanui + 0 0 + + 0 0 0 0 
Ecclisopteryx guttulata + 0 0 + 0 0 0 + 0 
Leptodrusus budtzi + 0 0 + ? ? ? ? ? 
Metanoea flavipennis + 0 0 + 0 0 0 0 + 
Annitella pyrenea + 0 0 + 0 0 0 0 + 
A. obscurata + 0 0 + 0 0 0 0 + 
Badukiella prohibita + 0 0 + 0 0 0 0 + 
Chaetopteroides maximus + 0 0 0 0 0 0 0 + 
Chaetopterygopsis sisestii + 0 0 0 0 0 0 0 0 
Chaetopteryx villosa + 0 0 0 0 0 0 0 0 
Pseudopsilopteryx zimmeri + 0 0 ? ? ? ? ? ? 
Psilopteryx montanus + 0 0 0 0 0 0 0 0 
Psilopteryx schmidi + 0 0 0 0 0 0 0 0 
Vareshiana singularis + 0 0 0 0 0 0 0 0 
Brachypsyche rara + 0 0 + 0 0 0 0 + 
Chilostigma sieboldi + 0 0 + 0 0 0 0 + 
Chilostigmodes areolatus + 0 0 + + 0 0 0 0 
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Ch. forcipatus + 0 0 + + 0 0 0 0 
Desmona bethula + 0 0 + 0 0 0 + 0 
D. mono + 0 0 + 0 0 0 0 + 
Frenesia difficilis + 0 0 + + 0 0 0 0 
Glyphopsyche irrorata + 0 0 + + 0 0 0 0 
Grensia praeterita + 0 0 + 0 0 0 0 + 
Homophylax andax + 0 0 + 0 0 0 0 + 
H. nevadensis + 0 0 + + 0 0 0 0 
H. flavipennis + 0 0 + 0 0 0 0 + 
Phanocelia canadensis + 0 0 + 0 0 0 0 + 
Psychoglypha bella + 0 0 + 0 0 0 0 + 
Anabolia bimaculata + 0 0 + 0 + 0 0 0 
A. nervosa + 0 0 + 0 0 0 0 + 
Arctopora trimaculata + 0 0 + 0 0 0 0 + 
Asynarchus amurensis + 0 0 + 0 0 0 0 + 
A. montanus + 0 0 + 0 + 0 0 0 
Clistoronia magnifica + 0 0 + + 0 0 0 0 
Colpotaulius incisus + 0 0 + + 0 0 0 0 
Glyphotaelius pellucidus + 0 0 + + 0 0 0 0 
Grammotaulius atomarius + 0 0 + 0 + 0 0 0 
Halesochila taylori + 0 0 + + 0 0 0 0 
Hesperophylax designatus + 0 0 + + 0 0 0 0 
H. incisus + 0 0 + + 0 0 0 0 
H. magnus + 0 0 + + 0 0 0 0 
H. mexico + 0 0 + 0 + 0 0 0 
H. occidentalis + 0 0 + + 0 0 0 0 
Lenarchus productus + 0 0 + + 0 0 0 0 
L. rillus + 0 0 + + 0 0 0 0 
L. rho + 0 0 + + 0 0 0 0 
L. brevipennis + 0 0 + + 0 0 0 0 
Leptophylax + 0 0 ? ? ? ? ? ? 
Limnephilus rhombicus + 0 0 + + 0 0 0 0 
L. lunatus + 0 0 + + 0 0 0 0 
L. marmoratus + 0 0 + 0 + 0 0 0 
L. nigriceps + 0 0 + 0 + 0 0 0 
“Limnephilus” fenestratus + 0 0 + + 0 0 0 0 
“Limnephilus”  fumosus + 0 0 + + 0 0 0 0 
“Limnephilus” samoedus + 0 0 + + 0 0 0 0 
“Limnephilus”  sperryi + 0 0 + + 0 0 0 0 
Nemotaulius admorsus + 0 0 + + 0 0 0 0 
N. mutatus + 0 0 + + 0 0 0 0 
Philarctus bergrothi + 0 0 + 0 0 0 0 + 
Ph. quaeris + 0 0 + 0 0 0 0 + 
Platycentropus indistinctus + 0 0 + 0 + 0 0 0 
P. radiatus + 0 0 + 0 + 0 0 0 
Psychoronia costalis + 0 0 (+) 0 0 0 0 + 
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Rhadicoleptus alpestris + 0 0 + 0 + 0 0 0 
Rivulophilus sakaii + 0 0 + + 0 0 0 0 
Acrophylax zerberus + 0 0 + ? ? ? ? ? 
Allogamus uncatus + 0 0 (+) + 0 0 0 0 
Anisogamus flavipunctatus + 0 0 (+) 0 0 0 + 0 
Chionophylax czarnohoricus + 0 0 0 0 0 0 0 0 
Ch. mindszentyi + 0 0 0 0 0 0 0 0 
Chyranda centralis + 0 0 + + 0 0 0 0 
Clostoeca disjuncta + 0 0 + 0 0 0 0 + 
Consorophylax consors + 0 0 (+) + 0 0 0 0 
Enoicyla pusilla + 0 0 0 0 0 0 0 0 
Halesus digitatus + 0 0 (+) 0 0 0 0 + 
Hydatophylax nigrovittatus + 0 0 + + 0 0 0 0 
H. soldatovi + 0 0 + + 0 0 0 0 
Isogamus aequalis + 0 0 + 0 0 0 0 + 
Leptotaulius gracilis + 0 0 + ? ? ? ? ? 
Melampophylax melampus + 0 0 + + 0 0 0 0 
Mesophylax aspersus + 0 0 (+) + 0 0 0 0 
Micropterna sequax + 0 0 (+) + 0 0 0 0 
Parachiona picicornis + 0 0 (+) + 0 0 0 0 
Philocasca rivularis + 0 0 + + 0 0 0 0 
Potamophylax cingulatus + 0 0 + 0 0 0 0 + 
Psilopterna hirsuta + 0 0 ? ? ? ? ? ? 
Pycnopsyche antica + 0 0 + + 0 0 0 0 
P. flavata + 0 0 + + 0 0 0 0 
Stenophylax meridiorientalis + 0 0 + + 0 0 0 0 
S. permistus + 0 0 + + 0 0 0 0 
Astratodina inermis + 0 0 ? ? ? ? ? ? 
Pseudostenophylax adlimitans + 0 0 + + 0 0 0 0 
P. amurensis + 0 0 + 0 0 0 0 + 
P. kamba + 0 0 (+) + 0 0 0 0 
P. sparsus + 0 0 + + 0 0 0 0 
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Table 8. Some metrics and characteristics of Trichoptera hind wing 
 
(AAD –  metrics of anal area development, ratio  dA4/dR4;  A4 – distance from  
humeral crossvein apex to apex of A4; d-R4 – distance from humeral crossvein apex to  
apex of R4) (taxa in families arranged according value of AAD) 
 
Taxa d-A4 
 
d-R4 AAD 
 
ANNULIPALPIA    
Family Stenopsychidae    
Stenopsychodes lineata  3.3  7.3  0.45 
Family Philopotamidae    
Dolophilodes novusamericanus  0.6  4.5  0.13 
Wormaldia gabriella  0.6  4.5  0.13 
Xenobiosella motueka  0.6  4.3  0.14 
Doloclanes sp.  0.8  5.1  0.16 
Paulianodes tsaratananae  0.9  5.7  0.16 
Sortosa stenocerca  1.0  6.3  0.16 
Chimarra obscura  0.6  3.8  0.16 
Hydrobiosella tonella  0.8  5.0  0.16 
Chimarra uranka  1.1  6.3  0.17 
Gunungiella nietneri  0.7  4.0  0.17 
Cryptobiosella tridens  0.8  4.5  0.18 
Hydrobiosella waddama  1.0  5.7  0.18 
Chimarra betteni  1.0  5.2  0.19 
Wormaldia arizonensis  1.1  5.3  0.21 
Protarra peruviana  1.0  4.4  0.22 
Hydrobiosella aorere  0.9  3.5  0.26 
Family Arctopsychidae    
Arctopsyche ladogensis  0.8  2.8  0.29 
Arctopsyche sp.  0.8  2.7  0.30 
Family Hydropsychidae    
Caledopsyche cheesmanae  0.8  3.9  0.20 
Aphropsyche doringa  1.0  4.6  0.23 
Asmicridea grisea  1.2  4.8  0.25 
Austropsyche victoriana  1.3  4.8  0.27 
Diplectrona sp.  1.8  5.7  0.32 
Asmicridea edwardsi  1.5  4.6  0.33 
Austropsyche victoriana  2.0  5.9  0.34 
Asmicridea edwardsi  1.5  4.1  0.36 
Diplectrona modesta  1.4  3.7  0.38 
Cheumatopsyche modica  2.0  5.3  0.38 
Cheumatopsyche campyla  1.3  3.4  0.38 
Hydropsyche modesta  1.9  4.8  0.40 
Hydropsyche hobbyi  2.0  4.3  0.46 
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Hydropsyche recurvata  1.7  3.5  0.48 
Baliomorpha urbana  2.6  4.9  0.53 
Baliomorpha echinata  2.4  4.3  0.56 
Leptopsyche gracilis  2.2  3.9  0.56 
Baliomorpha caudicea  2.8  4.9  0.57 
Macrostemum zebratum  1.9  3.3  0.57 
Macrostemum saundersi  3.2  5.5  0.58 
Baliomorpha pulchripennis  3.3  5.2  0.63 
Macrostemum auriferum  2.8  4.3  0.65 
Aethaloptera  3.6  4.5  0.80 
Oestropsyche vitrina  3.6  4.2  0.86 
Aethaloptera sexpunctata  3.6  4.1  0.87 
Family Dipseudopsidae    
Hyalopsychella winkleri  0.7  4.2  0.17 
Hyalopsyche disjuncta  1.5  6.3  0.24 
Family Polycentropodidae    
Cernotina calcea  0.5  3.8  0.13 
Phylocentropus placidus  0.8  3.9  0.20 
Cyrnellus fraternus  1.0  3.9  0.26 
Nyctiophylax moestus  1.0  3.7  0.27 
Plectrocnemia australica   1.5  5.5  0.27 
Neureclipsis crepuscularis  1.0  3.4  0.29 
Adectophylax volutus  1.8  6.0  0.30 
Polycentropus kenampi  1.6  5.4  0.30 
Polyplectropus manni  1.4  4.7  0.30 
Nyctiophylax repandus  1.8  5.8  0.31 
Neureclipsis napaea  1.5  4.9  0.31 
Polycentropus interruptus  1.0  3.2  0.31 
Tasmanoplegas spilota  1.7  5.1  0.33 
Polycentropus similis  1.4  4.0  0.35 
Plectrocnemia caudata  1.9  5.5  0.35 
Polyplectropus sp.  1.9  5.3  0.36 
Plectrocnemia altera  1.4  3.9  0.36 
Family Ecnomidae    
Ecnomus pungen  0.4  4.1  0.09 
Ecnomus tenellus  0.6  4.1  0.15 
Ecnomus rusellius  1.2  7.1  0.17 
Ecnomina sentosa  0.9  5.3  0.17 
Ecnomina scindens  1.2  6.7  0.18 
Ecnomina zealandica  0.8  4.1  0.19 
Family Xiphocentronidae    
Abaria richika  0.5  11.7  0.04 
Abaria archwatirtha  0.7  10.8  0.06 
Abaria yakcha  0.6  10.8  0.06 
Melanotrichia chichupala  0.6  10.0  0.06 
Drepanocentron satrajita  0.6  9.2  0.06 
Drepanocentron birghu  0.6  8.8  0.07 
Cnodocentron girika  0.7  9.8  0.07 
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Melanotrichia uparichara  0.8  8.9  0.09 
Proxiphocentron prathamajan  0.9  8.5  0.10 
Xiphocentron aureum  0.9  9.0  0.10 
Family Psychomyiidae    
Lype diversa  0.4  3.3  0.12 
Psychomyia flavida  0.5  3.8  0.13 
Zelandoptila yuccabina  1.3  7.7  0.17 
Tinodes cascadicus  0.7  3.7  0.19 
Tinodes radona  1.3  5.6  0.23 
UNPLACED FAMILIES    
Family Rhyacophilidae    
Hymalopsyche phryganea  1.0  5.1  0.20 
Rhyacophilabrunnea  1.0  4.1  0.24 
Family Hydrobiosidae    
Costahorema xanthoptera  0.7  5.2  0.13 
Austrochorema wentum  0.8  4.9  0.16 
Traillochorema rakiura  0.9  5.2  0.17 
Austrochorema crinitum  0.8  4.4  0.18 
Ethochorema keilon  0.8  4.3  0.19 
Hydrobiosis styracine  0.9  4.8  0.19 
Ptychobiosis nigrita  0.8  4.3  0.19 
Xanthochorema caledon  0.9  4.8  0.19 
Dolochorema irregularis  0.9  4.6  0.20 
Hydrobiosis frater  1.0  4.9  0.20 
Tanorus densus  1.2  6.0  0.20 
Ethochorema sectum  0.9  4.3  0.21 
Taschorema kimminsi  0.9  4.2  0.21 
Allochorema tasmanicum  1.2  5.2  0.23 
Taschorema evansi  1.3  5.6  0.23 
Taschorema asmatum  1.0  4.3  0.23 
Taschorema palescens  1.4  6.1  0.23 
Synchorema tillyardi  1.1  4.6  0.24 
Psilochorema mimicum  1.4  5.3  0.26 
Ulmerochorema membrum  1.4  5.1  0.27 
Apsilochorema gisbum  2.2  7.2  0.30 
Koetonga clivicola  2.0  5.2  0.38 
Ipsebiosis spicula  2.0  5.1  0.39 
Family Glossosomatidae    
Protoptila erotica  0.4  4.2  0.10 
Matrioptila jeanae  0.5  5.0  0.10 
Antoptila brasiliana  0.6  5.5  0.10 
Agapetus hessi  0.5  3.8  0.13 
Agapetus dubitans  0.8  6.0  0.13 
Agapetus membrosus  0.7  5.3  0.13 
Agapetus illini  0.8  5.6  0.14 
Agapetus fuscipes  0.8  5.7  0.14 
Electragapetus tsudai  0.8  5.6  0.14 
Agapetus pinatus  0.8  5.4  0.14 
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Agapetus curvidens  0.8  5.2  0.15 
Glossosoma hoodi  0.7  4.2  0.16 
Electragapetus scitulus  0.5  3.1  0.16 
Anagapetus debilis  1.1  6.4  0.17 
Catagapetus nigrans  1.2  5.9  0.20 
Agapetus sp. (Australia)  1.3  5.9  0.22 
Glossosoma lividum  0.9  3.9  0.23 
Family Hydroptilidae    
Palaegapetus celsus  0.6  4.5  0.13 
SUBORDER INTEGRIPALPIA    
PLENITENTORIA    
Family Oeconosidae    
Pseudoeconesus bistripes  2.1  4.3  0.49 
Tarapsyche olis 2.5 5.0  0.50 
Zepsyche acinaces 2.5 5.0  0.50 
Oeconesus incisus  2.3  4.4  0.52 
Pseudoeconesus tristirpes 2.3 4.4  0.52 
Pseudoeconesus squamosus 2.4 4.5  0.53 
Pseudoeconesu hudsoni 2.6 4.9  0.53 
Pseudoeconesu karoriensis 2.4 4.5  0.53 
Tascuna ignota  3.0  5.4  0.56 
Oeconesus maori  2.9  5.2  0.56 
Oeconesus similis  2.8  4.8  0.58 
Pseudoeconesus stramineus  2.4  4.1  0.58 
Tascuna ignota 2.5 4.2  0.59 
Zelandopsyche maclellani 3.2 5.0  0.64 
Family Phryganopsychidae    
Phryganopsyche  1.2  4.9  0.24 
Phryganopsyche latipennis  1.7  4.9  0.35 
Family Brachycentridae    
Micrasema rusticum  0.6  2.8  0.21 
Eobrachycentrus gelidae  1.2  4.3  0.28 
Brachycentrus spinae    
Brachycentrus numerosus 1.2 3.3 0.36? 
Amiocentrus aspillus 1.5 3.6 0.41 
Family Lepidostomatidae    
Theliopsyche grisea  0.5  4.1  0.12 
Lepidostoma punjabicum  1.0  7.5  0.13 
Lepidostoma pluviale  0.6  4.4  0.13 
Lepidostoma japenense  0.7  4.9  0.14 
Lepidostoma inequale  1.1  7.3  0.15 
Lepidostoma heterolepidium  1.3  8.1  0.16 
Lepidostoma togatum  0.7  4.5  0.16 
Lepidostoma podager  0.7  4.3  0.16 
Lepidostoma cascadense     
Lepidostoma vernale  0.7  4.2  0.16 
Paraphlegopteryx compositum  1.4  7.1  0.19 
Maniconeura relictum  1.2  6.5  0.19 
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Family Kokiriidae    
Taskiria austera  1.0  4.8  0.20 
Kokiria miharo  1.1  5.4  0.20 
Mecynostomella fusca  1.0  4.7  0.21 
Tanjistomella verna  1.2  5.5  0.21 
Taskiropsyche lacustris  1.1  5.2  0.21 
Tanjistomella verna  1.1  4.8  0.23 
Family Plectrotarsidae    
Nanoplectrus truchanasi  1.7  5.1  0.33 
Liapota lavara  1.9  4.8  0.40 
Plectrotarsus tasmanicus  2.4  4.9  0.49 
Plectrotarsus minor  2.6  4.9  0.53 
Plectrotarsus gravenhorsi  2.5  4.6  0.54 
Family Pisuliidae    
Family Phryganeidae    
Yphria  2.1  6.4  0.32 
Banksiola  2.1  5.3  0.39 
Agrypnetes  3.2  7.2  0.44 
Oligostomis ocellaria 2.1 4.6 0.45 
Trichostegia  2.7  5.6  0.48 
Hagenella  3.1  6.5  0.48 
Agrypnia vestita 3.2 6.7 0.48 
Beothukus 3.0 6.0 0.50 
Beothukus complicatus 1.8 3.6 0.50 
Oligostomis  2.1 4.2 0.50 
Oligotricha  2.7 5.3 0.51 
Phryganea  3.2 6.1 0.52 
Eubasilissa 3.5 6.7 0.52 
Agrypnia 3.0 5.4 0.55 
Ptilostomis 3.7 6.6 0.55 
Phryganea 1.9 3.4 0.56 
Phryganea cinerea 1.9 3.4 0.56 
Oligostomis  4.1 7.2 0.57 
Semblis 3.9 6.8 0.57 
Beothukus (other source) 1.8 3.1 0.58 
Family Goeridae    
Lepania cascada (1)  1.7  6.0  0.28 
Larcasia akagiae  1.2  4.3  0.28 
Goera fijiana  1.3  4.5  0.29 
Goeracea genota 1.6 4.4 0.34 
Lepania cascada (2) 1.6 5.2 0.31 
Goera calcarata 1.5 4.1 0.36 
Silo nigricornis  1.3  3.0  0.43 
Family Uenoidae    
Subfamily Uenoinae    
Farula jewetti 1.2 4.5 0.20 
Uenoa hindustana 1.5 7.2 0.21 
Farula malkini 1.2 5.3 0.23 
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Neothremma didactyla 1.1 4.2 0.26 
Sericostriata surdikcae 1.6 4.8 0.30 
Subfamily Thremmatinae    
Neophylax concinnus female 1.4 4.7 0.30 
Oligophlebodes minutus 1.8 5.8 0.30 
Neophylax concinnus male 2.1 6.2 0.34 
Neophilax oligius 1.6 4.3 0.37 
Neophylax oligius 1.6 4.4 0.36 
Neophylax oligius  3.0 6.5 0.45 
Neophylax stolus 2.1 4.6 0.45 
Family Apataniidae    
Moseliana comosa 1.8 6.0 0.30 
Pedomoecus sierra 1.6 5.2 0.31 
Allomyia bifosa 1.7 5.0 0.34 
Apatania zonella 2.2 5.4 0.40 
Manophylax annulatus 2.1 5.0 0.42 
Manophylax butleri 2.1 5.0 0.42 
Manophylax kyushuensis 2.8 6.0 0.47 
Family Rossianidae    
Goereilla baumanni 1.0 6.0 0.16 
Rossiana montana 1.2 5.1 0.23 
Family Limnephilidae sensu lato    
Cryptochia pilosa 1.9 5.5 0.35 
Subfamily Dicosmoecinae    
Metacosmoecus nigrofasciatus 2.2 4.2 0.28 
Nothopsyche ruficollis 1.4 4.3 0.33 
Ironoquia punctatissima 1.8 5.0 0.36 
Ecclisomyia maculosa 1.9 4.6 0.41 
Antarctoecia nordenskioeldi 2.5 5.2 0.48 
Metacosmoecus nigrofasciatus 2.2 4.4 0.50 
Monocosmoecus pulcher 2.3 4.6 0.50 
Anomalocosmoecus illiesi 2.7 5.2 0.52 
Philocasca rivularis 2.5 4.8 0.52 
Dicosmoecus gilvipes 2.2 4.1 0.54 
Onocosmoecus unicolor 2.5 4.6 0.54 
Eocosmoecus frontalis 2.4 4.4 0.55 
Monocosmoecus aberrans 2.7 4.8 0.56 
Amphicosmoecus canax 3.0 5.1 0.56 
Nothopsyche pallipes 2.3 4.1 0.56 
Verger appendiculata 2.7 4.8 0.57 
Onocosmoecus unicolor 2.8 4.8 0.58 
Ecclisocosmoecus scylla 2.8 4.8 0.58 
Philocasca rivularis 2.5 4.3 0.58 
Archeophylax ochreus 3.4 5.7 0.60 
Monocosmoecus obtusus 2.7 4.5 0.60 
Archeophylax ochreus 3.4 5.5 0.62 
Platycosmoecus beaumonti 2.9 4.6 0.63 
Austrocosmoecus hirsutus 2.9 4.4 0.65 
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Subfamily Drusinae    
Drusus annulatus 1.2 3.3 0.36 
Drusus biguttatus 1.2 3.1 0.39 
Drusus melanchaetes 1.4 3.0 0.47 
Drusus sudetica   0.48 
Drusus graeca   0.50 
Cryptothrix nebulicola 1.6 3.1 0.52 
Chaetopteryx villosa 1.5 2.8 0.54 
Drusus chrysotus 2.1 3.8 0.55 
Hadiminia 2.5 4.8 0.52 
Subfamily Limnephilinae    
Spagnophylax meiops 2.1 4.6 0.46 
Lepnevaina signata 3.6 7.2 0.50 
Tribe Chaetopterigini    
Chaetopteryx villosa 1.4 2.6 0.54 
Chaetopterygopsis sisestii 1.2 2.1 0.57 
Tribe Chilostigmini    
Phanocelia canadensis 2.0 5.8 0.34 
Psychoronia brooksi 2.0 4.7 0.43 
Frenesia missa 2.4 5.2 0.46 
Chilostigma itasca 2.1 4.1 0.51 
Homophylax andax 2.1 3.9 0.54 
Chilostigmodes areolata 2.9 5.0 0.58 
Homophylax baldur 3.0 5.1 0.58 
Grensia praeterita 2.9 5.0 0.58 
Glyphopsyche irrorata 3.3 5.6 0.59 
Psychoglypha ormiae 3.2 5.3 0.60 
Desmona bethula 3.1 4.5 0.67 
Desmona mono 3.2 4.7 0.68 
Colpotaulius incisus 1.5 3.0 0.50 
“Limnephilus”samoedus 2.5 4.9 0.51 
Arctopora trimaculata 2.7 5.1 0.53 
Lenarchus brevipennis 2.7 5.1 0.53 
Platycentropus radiatus 2.4 4.5 0.53 
Platycentropus amicus 2.5 4.6 0.54 
Rivulophilus sakaii 3.2 5.9 0.54 
Leptophylax gracilis 2.2 3.9 0.56 
Anabolia bimaculata 2.7 4.6 0.57 
Grammotaulius lorretae 3.3 5.8 0.57 
Hesperophylax magnus 3.3 5.8 0.57 
Halesohila taylori 3.1 5.3 0.58 
Philarctus bergrothi 1.8 3.1 0.58 
Glyphotaelius pellucidus 5.7 3.4 0.59 
“Limnephilus” sperryi 3.4 5.7 0.60 
“Limnephilus” submonilifer (1) 3.0 4.9 0.61 
“Limnephilus” submonilifer (2) 2.7 4.4 0.61 
Limnephilus rhombicus 4.0 5.9 0.68 
Nemotaulius hostilis 3.4 4.8 0.70 
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Asynarchus montanus 3.2 4.4 0.73 
Clistoronia maculata 3.6 4.7 0.77 
“Limnephilus” fumosus 3.3 4.3 0.77 
Tribe Stenophylacini    
Enoicyla pusilla 0.6 0.3 0.20 
Stenophylax picicornis 1.2 3.1 0.40 
Isogamus aequalis 3.1 6.5 0.48 
Anisogamodes difformis 2.0 3.9 0.51 
Chyranda centralis 2.4 4.5 0.53 
Clostoeca disjuncta 2.5 4.7 0.53 
Stenophylax coenosus 2.3 4.2 0.54 
Acrophylax zerberus 1.9 3.4 0.56 
Leptophylax gracilis 3.2 5.6 0.57 
Halesus radiatus 2.2 3.7 0.59 
Halesus flavipennis 2.0 3.3 0.60 
Micropterna sequax 2.3 3.8 0.60 
Pycnopsyche scabripennis 2.6 4.2 0.62 
Hydatophylax argus 3.0 4.7 0.64 
Subfamily Pseudostenophylacinae    
Pseudostenophylax sparsus 2.1 4.7 0.45 
Pseudostenophylax secretus 2.5 4.5 0.56 
Family Tasimiidae    
Tasimia natasia 0.8 3.4 0.23 
Tasimia palpata 1.8 6.9 0.26 
Tasiagma ciliata 1.8 6.6 0.27 
Family Odontoceridae    
Marilia flexuosa, female 0.5 4.3 0.12 
Marilia flexuosa, male 0.6 4.2 0.14 
Marlia bola  0.6 4.2 0.14 
Psilotreta indecisa 0.5 3.4 0.15 
Marilia sp. 1.4 7.4 0.19 
Marilia ceylanica 1.3 6.5 0.20 
Barynema sp. 2.0 6.0 0.33 
Family Atriplectididae    
Atriplectides dubius 2.2 7.0 0.31 
Family Philorheithridae    
Philorheithrus agilis 1.5 4.3 0.35 
Austrheithrus dubitans 1.3 3.7 0.35 
Austrheithrus glimma 1.5 4.2 0.36 
Austrheithrus ronewa 1.7 4.6 0.37 
Tasmanthrus angustipennis 2.1 5.1 0.41 
Kosrheithrus tillyardi 2.6 6.3 0.41 
Ramiheithrus kocinus 2.0 4.7 0.42 
Aphilorheithrus stepheni 2.8 6.0 0.47 
Aphilorheithrus decoratus  2.5 4.7 0.53 
Family Molannidae    
Molanna flavicornis 0.6 3.9 0.15 
Molannodes tinctus 0.7 4.2 0.17 
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Family Calamoceratidae    
Anisocentropus triangulatus 1.0 4.7 0.21 
Heteroplectron californicum 0.8 3.6 0.22 
Anisocentropus banghaasi 1.0 3.7 0.27 
Anisocentropus kempi 1.9 7.2 0.31 
Anisocentropus maclachlani 1.2 3.9 0.31 
Ganonema flexuosus 2.2 6.5 0.34 
Anisocentropus bicoloratus 2.1 5.9 0.36 
Anisocentropus dilucidus 1.6 3.8 0.42 
Anisocentropus io 1.6 3.7 0.43 
Family Leptoceridae    
Oecetis minasata 0.8 6.0 0.13 
Trichosetodes angustipennis 0.9 6.9 0.13 
Oecetis mahadeva 1.1 7.4 0.14 
Leptocerus posticus 1.0 7.0 0.14 
Leptocerus americanus 0.5 3.7 0.14 
Oecetis inconspicua 0.6 3.6 0.16 
Triaenodes ornatus 1.0 5.2 0.16 
Setodes bracteatus 1.0 6.1 0.16 
Setodes oligius 0.7 3.9 0.17 
Leptocerus souta 1.0 5.9 0.17 
Triaenodes jubatus 1.1 6.4 0.17 
Mystacides sepulchralis 0.8 4.4 0.18 
Triaenodes marginatus 0.8 3.9 0.20 
Russobex cuneatus 1.4 6.6 0.21 
Triplexa villa 1.1 5.0 0.22 
Leptorussa darlingtoni 1.3 5.7 0.23 
Triplectidina nigricornis 2.2 5.8 0.38 
Lectrides varians 2.4 6.0 0.40 
Symphitoneuria opposita 2.3 5.5 0.42 
Triplectides dolabratus 2.8 6.7 0.42 
Triplectidina oriolimnetes 2.2 5.2 0.42 
Notoperata maculata 2.4 5.5 0.44 
Triplectides australis 3.3 7.5 0.44 
Condoceras paludosus 2.9 6.4 0.45 
Lectrides parilis 3.1 6.6 0.47 
Condocerus aptus 2.9 6.0 0.48 
Triplectides magnus 3.2 6.7 0.48 
Notalina fulva 2.8 5.7 0.49 
Ceraclea annulicornis 1.9 3.8 0.50 
Westri[plectides albanus 3.0 5.8 0.52 
Westriplectes pedderensis 4.3 8.0 0.54 
Ceraclea  distinguenda 4.0 7.1 0.56 
Nectopsyche exquisita, male 2.0 3.6 0.56 
Triplectides niveipennis 3.6 6.2 0.58 
Nectopsyche sp. 2.0 3.1 0.60 
Family Sericostomatidae    
Agarodes distinctus 0.8 3.6 0.22 
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Family Beraeidae    
Beraea fontana 0.5 4.4 0.12 
Family Anomalopsychidae    
Family Helicopsychidae    
Helicopsyche borealis 0.4 3.7 0.11 
Helicopsyche murrumba 1.0 7.0 0.14 
Helicopsyche tillyardi 0.6 4.0 0.15 
Rakiura vernale, female 1.0 5.5 0.18 
Family Chathamiidae    
Philanisus plebeius 2.2 7.5 0.29 
Family Helicophidae    
Helicopha delamarei 0.8 6.3 0.13 
Alloecella grisea 0.5 5.2 0.10 
Aloecella longispina 0.6 4.1 0.15 
Helicopha astia 0.5 4.2 0.12 
Zelolessica meizon 0.6 4.9 0.12 
Family Calocidae    
Alloecentrella magnicornis 0.6 4.6 0.13 
Pycnocentrella eruensis 0.7 4.6 0.15 
Pliocaloca mucronata 1.1 6.3 0.17 
Caenota plicata 0.8 4.5 0.18 
Calocoides aquilonia 1.2 6.4 0.19 
Caloca sp. 1.2 6.2 0.19 
Pliocaloca mucronata 1.1 5.7 0.19 
Tamasia variegata (female) 1.1 5.5 0.20 
Family Coenoesucidae    
Pycnocentria funerea 0.5 4.7 0.10 
Conuxia gunni 0.5 5.4 0.10 
Olinga jeanae 0.5 4.2 0.12 
Lingora coomata 0.5 3.9 0.13 
Lingora aurata 0.6 3.9 0.15 
Lingora vesca 0.6 3.8 0.16 
Coenoria boera 1.0 5.9 0.17 
Hampa patona 0.8 4.6 0.17 
Matasia satana 0.9 4.6 0.19 
Coenosucus fromus 0.9 4.3 0.21 
Costora rotosca 1.1 5.2 0.21 
Coenosucus sp. 1.0 4.3 0.23 
Coenosucus norelus 0.8 3.8 0.21 
Pycnocentrodes aureola 0.9 4.3 0.21 
Coenosucus semiauratus 0.8 3.7 0.22 
Coenosucus fromus 0.8 3.6 0.22 
Coenosuscus digitiferus 0.9 3.8 0.23 
Family Antipodoecinae    
Antipodoecina turneri 1.0 8.0 0.12 
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Table 9. Location and development of Trichoptera wing forks 
(S – stalked, R – rooted: RSh - rooted with short base, RM - rooted with base equal to width of 
corresponding cell, RL – rooted with a base longer than width of corresponding cell; P – sessile; 
Sh – short, M – medium, L – long;  th – thyridial cell, m – medial cell, m-o – medial cell open, 
DC – discoidal cell: DCo – open, r-m (t2) – crossvein (see text); if slash present – dividing data 
for males and females. (In yellow and blue – plesiomorphic states, in pink – apomorphic state) 
 
 
Fore wing forks 
 
 
Hind wing forks 
 
 
Taxa 
I II III IV V I II III V 
LEPIDOPTERA          
Family 
Agathiphagidae 
         
Agathiphaga 
vitiensis  
RL S S - - RL - - S 
TRICHOPTERA          
Family 
Stenopsychidae 
         
Stenopsychodes 
lineata 
S RM S S S (th) M - (R2+3) RM S P (th) L 
Family 
Philopotamidae 
         
Kulickiella 
roziczkae (fossil) 
RSh P P (m) RL (m) P (th)  ? ? ? 
Hydrobiosella  RSh RSh S S S (th) L P P S S 
Chimarra obscura S RSh S S S (th) L S RM S S (th) L 
Chimarra uranka P RSh S - S (th) L - (R2+3) RSh S S (th) L 
Wormaldia 
gabriella 
-  (R1+2 RSh S S S (th) L - (R2+3) RSh S P (th) L 
Family 
Hydropsychidae 
         
Aethaloptera 
sexpunctata 
S!!! S!!! S S S (th) Sh ? ? ? ? 
Balimorpha 
pulchipennis 
S RSh S S S (th) Sh S RSh S S (th) M 
Arctopsyche 
ladogensis 
S RSh S R (m) S (th) L S RSh S S (th) L 
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Macrostemum 
zebratum 
S RSh R (m) R (m) S (th) unusual-
fused! 
Sc+R1+2+3RSh (DCo) fused M S (th) L 
Hydropsyche 
recurvata 
S RSh S - S (th) Sh S RL S S (th- is not 
developed) L
Cheumatopsyche 
campyla 
S P S R (m) S (th) Sh - (R2+3) RSh S S (th) L 
Cheumatopsyche 
modica  
S almst P S S (m) S (th) Sh - (R2+3) RSh S P (th) L 
Asmicridea 
edwardsi 
S S S R (m) S (th) M - (R2+3) S S S 
Austropsyche 
victoriana 
S RSh S R (m) S (th) M S RSh S S 
Potamyia flava S RSh S (m) R (m) S (th) Sh S RM (m-o) S? (th-is not
developed) L
Diplectrona 
modesta 
S P S (m) R (m) S (th) L S P (m-o) S (th) L 
Aphropsyche 
doringa 
S RSh S (m) R (m) S (th) L S RM (m-o) S (th-is not 
developed) L
Family 
Dipseudopsidae 
         
Hyalopsyche 
disjuncta 
S RSh S S (th) P (th) S RSh S (th) S (th) L 
Phylocentropus RSh RSh S (m) R (m) S (th) RSh RSh (m-o) S (th) L 
Family 
Polycentropodidae 
         
Adectophylax 
volutes 
- P S (m) S S (th) M S P P (th) S (th) M 
Neureclipsis 
bimaculata 
S RSh S (m) R (m) S (th) S P (m-o) P (th) L 
Neureclipsis 
napaea 
S RSh S (m) R (m) S (th) M S RSh S S (th) M 
Polycentropus 
interruptus 
S RSh P (m) R (m) S (th) - P P P (th) L 
Plectrocnemia 
caudata 
S RSh S R (m) S (th) M S P ? P (th) M 
Paranyctiophylax 
moestus 
- (R2+3) RSh S (m) R (m) S (th) - P P P (th) L 
Cyrnellus 
flaternus 
- (R2+3) RSh S (m-o) (m-o) S (th) - (DCo) - S (th) L 
Cernotina pallida - RSh - (m-o) P (th) - (DCo) - S (th) L 
Nyctiophylax 
repandus  
- RSh S (m) R (m) S (th) M - RSh (th) L RSh almst P (th) 
M 
Tasmanoplegas 
spilota  
S S P (m) P (m) S (th) M S S - P (th) L 
Polyplectropus sp.  S almst P S (m) S (m) S (th) M - (DCo) ? RS (th) M
Plectrocnemia 
australica 
S RSh S (m) R (m) S (th) S P + S (th) L 
Family Ecnomidae          
Ecnomus tenellus S RM S (m) S (m) S (th) - (R2+3) (DCo) - (M1+M2) S (th-o) 
Ecnomus rusellus  S RSh S (m) R (m) S (th) Sh - (DCo) - S (th) M 
Ecnomina legula - RSh P (m) S (m) S (th) M ? ? ? ? 
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Ecnomina scidens - RSh S (m) S (m) (th) M - RSh S S (th) M 
Family 
Psychomyiidae 
         
Lype diversa - R2+3 RM S (m) P (m) S (Sh) - (R2+3) (DCo) (m-o) S (th) M 
Tinodes cascadius - R2+3 RSh S (m) S (m) S (M) - (R2+3) (DCo) (m-o) Sh (th) M
Tinodes radona  - RSh S (m) S (m) S (th) M - (DCo)  S (th-a) 
Psychomyia 
flavida 
- R2+3 P S (m) S (m) S (Sh) - (DCo) - P (th-a) 
Family 
Hydrobiosidae 
         
Apsilochorema 
gisbum 
S S S S S (th) L ? ? ? ? 
Allochorema 
tasmanicum 
(DCo) (DCo) S S S (th) (DCo) (DCo) S - 
Koetonga clivicola RSh RSh S S S (t2 abs) ? S S S 
Taschorema 
evansi 
RSh RM S S S (th) M S RL S S 
Ulmerochorema 
membrum 
RSh RSh S S S (th) M P P S S (th) M 
Family 
Rhyacophilidae 
         
Rhyacophila 
brunnea 
(DCo)
 
(DCo) S 
 
S 
 
S (th) M (DCo) (DCo) S S (th) M 
Family 
Glossosomatidae 
         
Agapetus hessi RSh RM S S RSh (DCo) (DCo) - RSh (th) M
Agapetus 
tasmanicus 
RSh RM S S P S +S S S (th) M 
Glossosoma 
lividum 
RM RM S S S (th) M RM RL S RSh (th) M
Glossosoma hoodi RM RL S S S (th) M RM RL S S (th) M 
Family 
Hydroptilidae 
         
Palaeagapetus 
finisorientis 
P RM S - P (th) P RM S S (th) M 
INTEGRIPALPIA          
Family Pisuliidae          
Silvatares 
thymmifer  
RLL RSh ant t 2 - S (th=2) (DCo) (DCo) - (M1+2) RSh (th=3)
Family 
Oeconosidae 
         
          
Family 
Phryganopsychida
e 
         
Phryganopsyche 
latipennis 
Male 
RM RSh RSh (m) - S (th=2) RSh RSh RSh S (th=3) 
Family 
Brachycentridae 
         
  
456
Micrasema 
rusticum 
male/female 
RSh S P t2 -/S (th) S (th) – Sh (DCo) - / (R4+5) - (M1+2+3+4) (th-o) Sh 
Eobrachycentrus 
gelidae 
 male/female 
RM RSh ant t2 - RSh (th) M RSh RSh/RL - 
M1+2+3+4)/S
t2 
RSh-L 
Brachycentrus 
numerosus 
male/female 
RM RSh ant t2 -/S (th) RSh –M (DCo) - (R4+5)/P 
t2 
(M1+2+3+4)
S t2 
(th-o) L 
Brachycentrus 
subnubilis 
RSh RSh almst P t2 - S (th=2) (DCo) (DCo) - (M1+2) (th-o) 
Family 
Lepidostomatidae 
         
Lepidostoma 
togatum 
RSh RL - (M1+2) - - (Cu1a+b) P RL! - (M1+M2) - (Cu1a+b)
Lepidostoma  
podager 
RL RSh - (M1+2) - RSh (th) RL RL! - (M1+M2) RSh 
Lepidostoma 
vernale male 
RSh RSh - (M1+2) - - (Cu1a+b) S RSh! - (M1+2) - 
Theliopsyche 
grisea 
RSh RL - (M1+2) - S (th) M S RSh! - (M1+2) - (Cu1a+b)
Family 
Plectrotarsidae 
         
Nanoplectrus 
truchanasi 
- RSh S (m) - P (th) - RSh P t2 RSh (th=2) 
M 
Liapota lavara RSh RSh P t2 - RSh (t=2) RSh RSh P t2 RSh (th=2) 
M! 
Plectrotarsus 
tasmanicus  
RSh RSh ant t2 C - RSh (th=3) RSh RSh ant t2 almst P 
(th=2) M 
Family 
Phryganeidae 
         
Agrypnia colorata 
male/female 
RL RSh ant 2 -/S (th) RSh (th=2) RSh RSh -/S (th) post t2RSh (th=2) 
M 
Banksiola calva RL RSh ant t2 -/S (th) almost P 
(th=1) 
RSh RSh -/ant t2 RSh (th=2) 
M 
Beothukus 
complicatus male 
RL RSh ant t2 - / - RSh (th) RSh/P RSh -/S (th) post t2 RSh (th) 
Phryganea 
cinerea 
RL RSh ant t2 -/S RSh (th=2) RSh RSh -/S (th) post t2RSh (th=2)
Phryganea 
grandis  
 
RL RSh ant t2 -/S -/RSh (th=3) RSh RSh -/S (th) post t2 RL (th=2)
Hagenella 
anadensis male 
RL RSh ant t2 - RSh (th=3) RSh RSh - RSh (th=2)
Ptilostomis 
ocellifera 
RL/RL RSh ant t2 -/S RSh (th=2)! RSh RSh -/S RSh (th=2)
Family Goeridae          
Lepania cascada S RSh - (M1+2) - S (th) S RSh - (M1+2) RSh (th) M
Goera calcarata RL RL P t2 (m-o) - P (th) Sh (DCo) (DCo) post
t2 
S t2 (th, m-o) (th-m -o) 
Goera pilosa RL RSh S - S (th=2) (DCo) (DCo) S t2 (th-o) Sh 
Silo pallipes RL RSh S - P (th=2) S ! ! ! (th-o) 
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Silo nigricornis RLL RSh very ant t 2 - P (th=2) ! ! ! ! 
Goeracea genota RL P ant t2 - S (th) Sh S P S t2 (th-o) 
Family Uenoidae          
Farula jewetti 
male/female 
 
RL RSh ant t2 - RSh (th=2) S RL - (M1+2+3+4)- (Cu1a+1b)
Farula malkini 
male 
RL RM ant t2 - RSh (th=2) S RM - S (th=1) M
Neophylax oligius RSh RSh ant t2 - S (th) Sh P RSh - (M1+2) - (Cu1a+b)
Neophylax stolus 
female 
RSh RSh ant t2 - P (th=2) RSh RSh - (M1+2) S (th=2) Sh
Oligophlebodes 
minutus 
RSh RSh ant t2 - RSh (th) M - (R2+3) (DCo) - (M3+4) - (Cu1a+b)
Neothremma 
didactyla 
S RSh ant t2/- - S (th) Sh S RM - (M1+2+3+4)- (Cu1a+b)
Sericostriata 
surdickae 
RL RSh ant t2 - S (th) Sh RL P - (M1+2+3+4) - 
(Cu1a+Cu1b
) 
Family 
Apataniidae 
         
Apatania 
fimbriata 
P RSh S t2 - RSh (th=3) (DCo) (DCo) S t2 RS (th=2)
Apatania zonella P RSh! P t2 - RSh (th=3) Sh (DCo) (DCo) P t2 RSh (th) M
Madeophylax 
butleri 
RL RSh ant t2 - P (th=2) M - (R2+3) 
(DCo) 
RSh almst P t2 RM (th=4)! 
M 
Manophylax 
annulatus 
RSh RSh P t2 - S (th=2) Sh - (R2+3) RSh S t2 RSh (th) Sh
Moselyana 
comosa 
RSh RSh almst P t2 - S (th=2) S RSh S t 2 RSh (th=3) 
M 
Allomyia bifosa RSh RSh ant t2 - S (th=2) Sh S RM ant t2 - (Cu1a+b)
Pedomoecus 
sierra 
RSh RSh P t2 (m-o) - S (th) Sh S RM P t2 RSh (th) M
Family 
Rossianidae 
         
Goereilla 
baumanni  
RL P ant t2 - P (th) Sh RSh S P t2 S (th) Sh 
Rossiana 
montana 
RL S (DC) ant t2 - P (th) RL P (t2) ant t2 P (th) L 
Family 
Limnephilidae 
         
Genera incertae 
sedis 
         
Lepnevaina 
signata 
RSh RSh P t2 - P (th=1) RSh RSh ant t2 P (th=2) M
Thermophylax 
tyoployensis 
RSh RSh P t2 - P (th=1) P RSh P t2 P (th=2) M
Sphagnophylax 
meiops  
RSh RSh P t2 - - (Cu1a+b) RSh RSh P t2 - (Cu1a+b)
Subfamily 
Dicosmoecinae 
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Ecclisocosmoecus 
scylla 
RL RSh almst P t2 - P (th=2) M P RSh P t2 RSh (th=3) L
Ecclisocosmoecus 
spinosus 
RL RSh P t2 - S (th=2) P almst P P t2 RSh (th=3) L
Cryptochia pilosa RL RSh P t2 - S (th=2) M S +RM P t2 RSh (th=3) L
Ecclisomyia 
conspersa 
RL RSh almst P t2 - RSh (th=3)     
Ecclisomyia 
maculosa 
RLL RSh almst P t2 - P (th=2) M RL RSh ant t2 P (th) fused
poster 
Ecclisomyia 
kamtschatica 
RL RSh P t2 - P (th=2) RL RSh almst P t2 (th=2) 
converg  post
Monocosmoecus 
aberrans 
RL RSh! P t2 - P (th=1) M RL RSh ant2 P (th=2) L
Anomalocosmoec
us illiesi 
RL RSh P t2 - P (th) M RL RSh S (th=) 
Antarctoecia 
nordenskioeldii 
RL RSh P t2 - S (th) M RL RSh P t2 S (th=) 
Ironoquia 
punctatissima 
RLL RSh ant t2 - P (th=1) M RSh RSh almst P t2 RSh (th=3) L
Verger 
appendiculatus 
RSh RSh S - P (th=1) M RSh RSh S P (th=2) M
Metacosmoecus 
nigrofasciatus 
RSh RSh P t2 - P (th=1) M RSh RSh P t2 P (th=2) L
Nothopsyche 
nigropedaria 
RSh RSh P t2 - RSh (th=2) RSh RSh P t2 RSh (th=3)
Nothopsyche 
montivaga 
RSh RSh P t2 - P (th=1) M RSh RSh P t2 RSh (th=1) L
Nothopsyche 
pallipes 
RSh RSh P t2 - P (th=1) M RSh RSh P t2 RSh (th=1) L
Monocosmoecus 
obtusus 
RSh RSh almst P t2 - P (th=2) M RSh RSh almst P t2 P (th=2) L
Monocosmoecus 
pulcher 
RSh RSh almst P t2 - P (th=1) M RSh RSh almst P t2 P (th=2) L
Platycosmoecus 
beaumonti 
RSh RSh almst P t2 - P t2 RSh RSh almst P t2 RSh (th=3) L
Dicosmoecus 
gilvipes 
RSh RSh almst P t2 - RSh RSh RSh (m-o) RSh (th) L
Amphicosmoecus 
canax 
RSh RSh ant t2 - RSh-M almst P RSh S P (th=) L 
Eocosmoecus 
frontalis 
RSh RSh almst P t2 - P (th=1) M P RSh ant t2 RSh (th=3)
Austrocomoecus 
hirsutus 
RSh RSh almst P t2 - P (th=1) M RSh RSh P t2 (th=2) 
Subfamily 
Drusinae 
         
Anomalopterygell
a chauviniana  
RSh RSh S (th) ant t2 - S (th=2) RSh RSh P t2 RSh (th=3)
Cryptothryx 
nebulicola 
RM RSh P t2 - S (th=2) RSh RSh P t2 S (th=1) 
Drusus alpinus RSh RSh ant t2 - P (th=2) RSh RSh ant t2 ? 
Drusus annulatus  RSh RSh almst P t2 - P (th=2) RSh RM ant t2 RSh (th=3) L
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Drusus biguttatus RSh RSh P t2 - P (th=1) RSh RSh P t2 RSh (th=3) L
Drusus chrysotus RM RSh P t2 - P (th=2) RSh RSh ant t2 P (th=2) L
Drusus 
melanchaetes 
RSh RSh ant t2 - S (th=2) RSh RSh ant t2 RSh? (th=?)
Drusus mixtus RSh RSh ant t2 - P (th=2) RSh RSh almst P t2 P (th=2) L
Drusus rectus RSh RSh ant t2 - P (th=2) Sh RSh RSh ant t2 RSh (th=3) L
Drusus trifidus RSh RSh P t2 - S (th=2) RSh RSh P t2 P (th=2) L
Monocentra 
lepidoptera 
RSh RSh ant t2 - P (th=2) RSh RSh ant t2 P (th=2) L
Ecclisopteryx 
guttulata 
RM RSh ant t2 - S (th=2) RSh RSh ant t2 RSh (th=3)
Subfamily 
Limnephilinae 
         
     Tribe 
Chaetopterygini 
         
Badukiella 
prohibita 
RSh RSh almst P t2 - RSh (th=3) Sh RSh RSh almst P t 2 P (th=2) L
Chaetopterygopsis 
machlachlani 
RSh RSh ant t2 - RSh (th=2) RSh RSh almst P t2 P (th=2) 
Chaetopteryx 
villosa 
RSh P P t2 - P (th=1) RSh RSh almst P t2 RSh (th=3)
Kelgena kelensis RSh RSh almst P t2 - P (th=1) Sh RSh RSh P t2 P (th=2) 
Psilopteryx 
psorosa 
RSh RSh P t2 - P (th=2) RSh RSh ant t2 P (th=2) 
Psilopteryx 
zimmeri 
RSh RSh P t2 - RSh (th=2)     
     Tribe 
Chilostigmini 
         
Brachypsyche 
rara 
RSh RSh almst P t2 - RSh (th=3) RSh RSh ant t2 RSh (th=3) L
Chilostigma itasca RSh RSh almst P t2 - RSh (th=3) Sh RSh RSh ant 
(t2 absent!)
P (th=2) 
converged 
post! 
Chilostigma 
sieboldi 
RSh RSh almst ant t2 - RSh (th=2) RSh RSh ant 
(t2 absent) 
 
RSh (th=3)
 
Chilostigmodes 
areolatus 
RSh RSh almst P t2 - P (th=2) Sh RSh RSh ant 
(t2 absent) 
RSh (th=3)
RSh-fused 
post 
Chilostigmodes 
forcipatus 
RSh RSh ant t2 - RSh (th=3) RSh RM ant 
(t2 almost 
absent) 
RSh (th=3) 
M-
converged!
Desmona bethula RSh RSh almst P t2 - RSh (th) h RSh RSh ant t2 P-L 
Desmona mono RSh RSh almst P t2 - RSh (th) Sh RSh RSh ant t2 P-L 
Frenesia missa RSh RSh P t2 - RSh (th) Sh P RSh ant t2 P-L 
Glyphopsyche 
irrorata 
RSh RSh P t2 - RSh (th=2) Sh RSh RSh ant t2 RSh-L 
Grensia praeterita RSh RSh +almst P t2 - RSh (th=3) Sh RSh RSh ant t2 P-L 
Homophylax 
baldur 
RSh RSh P t2 - RSh (th) S RSh S RSh (th) L
Phanocelia 
canadensis 
RSh RSh S - RSh (t=3) Sh RSh RSh S RSh (th) M
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Psychoglypha 
subborealis 
RSh RSh P t2 - RSh (th=3) Sh     
Psychoglypha 
ormiae 
RSh RSh P t2 - RSh (th) Sh RSh RSh ant t2 RSh (th) L
     Tribe 
Limnephilini 
         
Anabolia 
bimaculata 
RSh RSh P t2 - P (th-2) RSh RSh ant t2 P (th=2) L
Anabolia 
brevipennis 
RSh RSh ant t2 - P (th=1) RSh RSh ant t2 P (th=2) M
Anabolia 
concentrica 
RSh RSh almst P - RSh (th=3) RSh RSh ant t2 RSh (th=3)
Anabolia nervosa RSh RSh almst P t2 - P (th=1) RSh RSh ant t2 RSh (th=3) 
M 
Arctopora 
trimaculata 
RSh RSh ant t2 - RSh RSh RSh ant t2 almst P (th-
2) L 
Asynarchus 
montanus 
RSh RSh ant t2 - RSh (th-3) M RSh RSh ant t2 P (th-2) M
Clistoronia 
maculata 
RSh RSh ant t2 - RSh (th-3) Sh RSh RSh ant t2 P (th-2) M
Colpotaulius 
incisus 
RSh RSh P t2 - P (th=2) RSh RSh ant t2 P (th=2) L
Glyphotaelius 
pellucidus 
RSh RSh ant t2 - P (th=2) RSh RSh ant t2 P (th=2) 
Grammotaulius 
atomarius 
RSh RSh ant t2 - RSh (th=2) RSh! RSh RSh RSh (th=3)
Grammotaulius 
nitidus 
RSh RSh ant t2 - P (th=1) RSh! RSh RSh RSh (th=3)
Grammotaulius 
lorettae 
RM RSh ant t2 - RSh (th-3) RSh RSh ant t2 almst P 
Halesochila 
taylori 
RSh RSh almost P - P (th) M RSh RSh ant t2 RSh 
Hesperophylax 
magnus 
RSh RSh almst P t2 - P (th-1) Sh RSh RSh ant t2 almst P (th-
2) L 
Lenarchus 
brevipennis 
RM RSh almst P - RSh (th=3) Sh RM RM ant t2 P (th-2) Sh
Lenarchus 
productus 
RSh RSh ant t2 - RSh (th=3) Sh RSh RSh ant t2 P (th-2) Sh
“Limnephilus” 
auricula 
RSh RSh almst P - RSh (th=2)     
Limnephilus 
extricatus 
RSh RSh ant t2 - RSh (th=3) RSh RSh ant t2 
(t2 almost 
absent)! 
P (th=2) M
Limnephilus 
hirsutus 
RSh RSh ant t2 - RSh (th=3) RSh RSh ant t2 P (th=2) M
Limnephilus 
rhombicus 
RSh RSh ant t2 - RSh (th=3) RSh RSh ant t2 P (th=2) M
“Limnephilus” 
fumosus 
RSh RSh ant t2 - RSh (th=3) Sh RSh RSh ant t2 almst P 
(th) M 
“Limnephilus”sa
moedus 
RSh RSh almst P t2 - S (th=2) RSh RSh ant t2 - (Cu1a+b)
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“Limnephilus” 
submonilifer  
RSh RSh ant t2 (m-o) - RSh (th) M RSh RSh ant t2 P (th) L 
“Limnephilus” 
sperryi 
RSh RSh +ant t2 - P (th-1) RSh RSh ant t2 P (th2) L 
“Limnephilus” 
vittatus 
RSh RSh S - S (th=2) RSh! very RSh S S (th=2) 
Leptophylax 
gracilis 
RL RSh P t2 - P (th-2) RM RSh +S (post t2) P (th) M 
Nemotaulius 
hostilis 
RSh RSh P t2 - RSh (th=2) M RSh RSh ant t2 P (th) M 
Philarctus 
rhomboidalis 
RSh RSh +almst P t2 - RSh (th=3) M RSh RSh almst P t2 S (th=2) M
Platycentropus 
amicus 
RSh RSh ant t2 - P (th-2) Sh RSh RSh ant t2 P (th) L 
Platycentropus 
radiatus 
RSh RSh ant t2 - RSh (th)     
Psychoronia 
brooksi 
RSh RSh ant t2 - P (th-1) RM RSh ant t2 P (th-2) L
Rivulophilus 
sakaii 
RSh RSh ant t2 - P (th-2) RSh RSh ant t2 P (th-2) L
     Tribe 
Stenophylacini 
         
Acrophylax 
zerberus 
RSh RSh ant t2 - RSh (th=3) RSh RSh ant t2 P (th=2) 
Anisogamus 
difformis 
RSh RSh ant t2 - P (th=2) RM RSh ant t2 P (th=2) 
Anisogamus 
flavipunctatus 
RSh RSh ant t2 - RSh (th=3) Sh RSh RSh ant t2 RSh (th=3) 
Sh 
Chyranda 
centralis 
RSh RSh P t2 - P t2 RSh RSh ant t2 almst P (th-
2) L 
Clostoeca 
disjuncta 
RM RSh ant t2 - RSh (th-3) Sh RSh RSh ant t2 P (th) L 
Consorophylax 
montivagus 
RSh RSh ant t2 (alms
P) 
- P (th=1) RSh RSh ant t2 P (th=2) 
Enoicyla costae RSh RSh almst P t2 - RSh (th=3) RSh RSh S post t2 P (th=?) 
Enoicyla pusilla S RSh S t2 - P (th=1) Sh S RSh S post t2 S (th=2) M
Halesus auricollis RSh RSh almst P t2 - RSh (th=3) RSh RSh ant t2 RSh (th=3)
Halesus digitatus RSh RSh almst P t2 - RSh (th=3)     
Halesus radiatus RSh RSh! almst P t2 - RSh (th=3)     
Hydatophylax 
argus 
RM RSh ant t2 - P (th-2) RSh RSh ant t2 almst P 
(th=2)) L 
Hydatophylax 
magnus 
RSh RSh almst P t2 - P (th=2) RSh RSh ant t2 P (th=2) L
Parachiona 
picicornis 
RSh RM S - P (th=2) S RSh S P (th=2) L
Philocasca 
rivularis 
RSh RSh ant t2 - RSh (th) M P RSh P t2 P (th) M 
Psilopterna 
hirsuta 
RSh RSh almst P t2 - RSh (th=3) RSh RSh ant t2 RSh (th=3)
Pycnopsyche 
scabripennis 
RSh RSh ant t2 - almst P t2 (th-
2) M 
RSh RSh ant t2 almst P (th-
2) L 
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“Limnephilus” 
algosus 
= Stenophylax 
crudus 
RSh RSh P t 2 - P (th=1) RSh RSh P t2 P (th=2) 
“Limnephilus” 
coenosus 
RSh RSh ant t 2 - RSh (th=3) RSh RSh ant t2 P (th=2) 
Stenophylax 
impar 
RSh RSh ant t2 - P (th=2) RSh RSh almst P t2 +RSh (th=3)
Stenophylax 
sequax 
(Micropterna) 
RSh P almst P t2 - P (th=1) RSh RSh ant t 2 P (th=2) M
Stenophylax 
stellatus 
RSh RSh almst P t2 - P (th=1) RSh RSh ant t2 P (th=2) L
Subfamily 
Pseudostenophyl
acinae 
         
Pseudostenophyla
x kamba 
RSh RSh almst P t2 - RSh (th=3) RSh RSh ant t2 RSh (th=3) L
Pseudostenophyla
x sparsus 
RSh RSh ant t2 - P (th) M P RSh ant t2 P (th) L 
BREVITENTOR
IA 
         
Family 
Limnocentropodid
ae 
- RSh S t2 - RSh (th=3) - RSh S t2 RSh (th=3) 
M 
Family Tasimiidae          
Family 
Odontoceridae 
         
Psilotreta indecisa 
male/female 
RLL S - (M1+2+3)
S t2 
- RL (th-o) +RLL S (R4+5) - (M1+2)/S t2 LL! 
Marilia flexuosa RSh S - (M1+2)/ S - (th-o)/S (th) +RSh S (R4+5) - (M1+2+3+4)- (Cu1a+b)/ 
Sh 
Molanna 
flavicornis 
- - (R4+5) + (DCo) - (M3+4) RL (th) L - - (R4+5) - (M1+2) - (Cu1a+b)
Molannodes 
tinctus 
- (R2+3) + (DCo) + (DCo) + - (Cu1a+b) - + ? ? 
Family 
Calamoceratidae 
         
Heteroplectron 
californicum 
RLL! RSh RSh (m) RSh (th=) RSh (th) M (DCo) L S t2 (DCo) S t2 RSh (th) L
Family 
Leptoceridae 
         
Ceraclea 
annulicornis 
S - (R4+5) - (M1+2) - RL (th=) Sh (DCo) - (R4+5) 
RSh 
- (th-o) L 
Mystacides 
sepulchralis 
RSh RSh - - RSh (th) Sh Sh (DCo) - (R4+5) - (th-o) L 
Family 
Sericostomatidae 
         
Agarodes 
distinctus 
RLL! RSh ant t2 - P (th=) Sh RL RM - (M1+2) RSh (th) M
Helicopsyche 
borealis 
RL - ant t2! (m-o) S (th) Sh (DCo) - (R4+5) - (M1+2) (th-o) Sh 
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Family Beraeidae          
Beraea montana 
male/female 
- (R2+3)- (R4+5)/
(DCo)
- (M1+2) L/M L/M - (R+3) - (R4+5) - (M1+2) - 
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Table 10. Structural features of Plenitentoria male pregenital segments 
 (ALP – anterolateral pores, LS – lateral sutures, ТSS – tergal antecostal submedial sutures, ISG – 
internal scent glands of male segment V; shape of ISG: «0» – usual shape, round or slightly 
modified, oval or bean-like; «+» – very modified complicated shape. Size of ISG: “0” – less than 
¼ of segment V length, “+” – more than ¼ of segment V length). 
 
Taxa 
Developm
ent  
of  
hemogill 
Presence
of ALP  
Shape of 
the Ist 
segment 
LS 
Develop
ment of  
TSS  
Shape of 
male ISG
 
Size of 
male ISG
Phryganopsyche latipennis + + 0 0 0 0 
Agrypnia vestita + + 0 0 0 0 
Banksiola concatenata + 0 0 0 0 0 
Hagenella sibirica + + 0 + 0 0 
Phryganea japonica + + 0 0 0 0 
Neophylax consimilis 0 0 0 + 0 0 
Neophylax occidentis 0 0 0 ? 0 0 
Lepidostoma togatum 0 0 0 + 0 0 
Brachycentrus spinae + 0 0 0 0 0 
Apatania doehleri + 0 0 + 0 0 
Apatania praevolens + 0 0 + 0 0 
Apatania parvula + 0 0 + 0 0 
Allomiya sichotalinensis ? 0 0 + 0 0 
Manophylax butleri 0 0 0 + 0 0 
Goera japonica 0 0 0 + 0 0 
Pedomoecus sierra 0 0 0 + 0 0 
Lepania cascada 0 0 0 + 0 0 
Rossiana montana + 0 0 + 0 0 
Sphagnophylax meiops  + 0        0 0 0 0 
Lepnevaina signata + 0 0 + 0 0 
Thermophylax tyoployensis  0 0 + + 0 0 
Allocosmoecus partitus  + + 0 + 0 0 
Amphicosmoecus canax + + 0 + 0 0 
Anomalocosmoecus illiesi + + 0 0 0 0 
Archaeophylax ochreus + + 0 0 0 0 
Austrocosmoecus hirsutus + + 0 0 + 0 
Cryptochia pilosa ? 0 0 + 0 0 
Dicosmoecus jozankeanus + + 0 + 0 0 
  
465
Ecclisocosmoecus scylla 0 + 0 + 0 0 
Ecclisomyia conspersa + + 0 0 0 0 
Ecclisomyia kamtshatica + + 0 0 0 0 
Eocosmoecus frontalis + + 0 0 0 0 
Ironoquia lyrata + 0 0 + 0 0 
Ironoquia kaskaskia + 0 0 + 0 0 
Ironoquia punctatissima + 0 0 + 0 0 
Verger capillatus + + 0 + 0 more than 
¼ of 
segment 
length  
Verger michaelseni + + 0 + 0 0 
Verger appendiculata + + 0 + 0 more than 
¼ of 
segment 
length 
Metacosmoecus nigrofasciatus + + 0 + 0 0 
Nothopsyche nigripes + + 0 + 0 0 
Nothopsyche ruficollis + + 0 + 0 0 
Nothopsyche pallipes + + 0 + 0 0 
Onocosmoecus unicolor + + 0 + 0 0 
Platycosmoecus beaumonti  + + 0 + 0 0 
Anomalopterygella chauviniana + 0 + + 0 more than 
¼ of 
segment 
length 
Cryptothrix nebulicola + 0 0 0 0 more than 
¼ of 
segment 
length 
Drusus trifidus + 0 + + 0 0 
Drusus botosaneanui + 0 + 0 0 0 
Ecclisopteryx guttulata + 0 + + 0 more than 
¼ of 
segment 
length 
Leptodrusus budtzi 0 0 0 0 0 0 
Metanoea flavipennis + 0 0 + 0 0 
Hadiminia torosensis + 0 0 + 0 0 
Annitella pyrenea + 0 0 + 0 0 
Annitella obscurata + 0 0 + 0 0 
Badukiella prohibita + 0 0 + 0 0 
Chaetopteroides maximus 0 + 0 0 0 0 
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Chaetopterygopsis sisestii 0 + 0 + 0 0 
Chaetopteryx villosa 0 + 0 + 0 0 
Pseudopsilopteryx zimmeri 0 + 0 + 0 0 
Psilopteryx psorosa 0 + 0 + 0 0 
Psilopteryx montanus 0 + 0 + 0 0 
Psilopteryx schmidi 0 + 0 + 0 0 
Brachypsyche rara 0 + 0 0 0 0 
Chilostigma sieboldi 0 + 0 0 0 0 
Chilostigma itasca 0 + 0 0 0 0 
Chilostigmodes areolata 0 + 0 0 0 0 
Chilostigmodes forcipatus 0 + 0 0 0 0 
Desmona bethula 0 + 0 0 0 0 
Desmona mono 0 + 0 0 0 0 
Frenesia missa 0 + 0 0 0 0 
Frenesia difficilis  0 + 0 0 0 0 
Glyphopsyche irrorata 0 + 0 0 0 0 
Grensia praeterita + + 0 0 0 0 
Homophylax andax + 0 0 0 + more than 
¼ of 
segment 
length 
Homophylax flavipennis + 0 0 ? + more than 
¼ of 
segment 
length 
Homophylax  nevadensis + 0 0 + + more than 
¼ of 
segment 
length 
Homophylax flavipennis + 0 0 0 + more than 
¼ of 
segment 
length 
Phanocelia canadensis + + 0 0 0 0 
Psychoglypha bella + + 0 0 0 0 
Anabolia nervosa + + 0 0 0 0 
Anabolia bimaculata  + + 0 0 0 0 
Arctopora trimaculata ? + 0 0 0 0 
Asynarchus amurensis + + 0 0 0 0 
Asynarchus montanus + + 0 0 0 0 
Clistoronia magnifica + + 0 0 0 0 
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Colpotaulius incisus + + + 0 0 more than 
¼ of 
segment 
length 
Glyphotaelius pellucidus + + + 0 0 0 
Grammotaulius atomarius + + + 0 0 0 
Halesochila taylori + + 0 0 0 0 
Hesperophylax designatus + + 0 0 0 0 
Lenarchus productus + + 0 0 0 0 
Lenarchus rillus + + 0 0 0 0 
Lenarchus brevipennis + + 0 0 0 0 
Leptophylax gracilis + + 0 0 0 more than 
¼ of 
segment 
length 
Limnephilus fenestratus  + + + 0 0 more than 
¼ of 
segment 
length 
Limnephilus rhombicus + + + 0 0 0 
Limnephilus fumosus + + 0 0 0 more than 
¼ of 
segment 
length 
Limnephilus nigriceps + + + 0 0 0 
Limnephilus samoedus + + + 0 0 0 
Limnephilus sperryi + + + 0 0 0 
Nemotaulius admorsus + + + 0 0 0 
Philarctus bergrothi + + + 0 0 0 
Philarctus quaeris + + + 0 0 0 
Platycentropus radiatus + + 0 0 0 0 
Psychoronia costalis + + 0 + 0 0 
Rhadiocoleptus alpestris + + 0 0 0 0 
Rivulophilus sakaii + + 0 0 0 0 
Acrophylax zerberus + + 0 0 0 0 
Allogamus uncatus 0 + 0 + 0 0 
Anisogamus flavipunctatus + + 0 0 0 0 
Chionophylax czarnohoricus  + + + 0 0 more than 
¼ of 
segment 
length 
Chionophylax mindszentyi  + + + 0 0 more than 
¼ of 
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segment 
length 
Chyranda centralis 0 + 0 0 0 0 
Clostoeca disjuncta 0 + 0 0 0 0 
Consorophylax consors 0 + 0 0 0 0 
Enoicyla pusilla 0 + 0 0 0 more than 
¼ of 
segment 
length 
Halesus digitatus + + + + 0 0 
Hydatophylax nigrovittatus 0 + 0 0 + more than 
¼ of 
segment 
length 
Hydatophylax soldatovi 0 + 0 0 + more than 
¼ of 
segment 
length 
Hydatophylax argus 0 + 0 0 + more than 
¼ of 
segment 
length 
Isogamus aequalis 0 + 0 0 0 0 
Leptotaulius gracilis 0 + 0 0 0 0 
Melampophylax melampus 0 + 0 0 0 0 
Mesophylax aspersus 0 + 0 0 0 0 
       
Parachiona picicornis + 0 0 + 0 0 
Philocasca rivularis 0 + 0 + 0 0 
Potamophylax cingulatus 0 0 0 0 0 0 
Psilopterna hirsuta 0 + 0 0 0 0 
Pycnopsyche flavata 0 + 0 + + 0 
Pycnopsyche antica 0 + 0 + + more than 
¼ of 
segment 
length 
Pycnopsyche subfasciata 0 + 0 + + more than 
¼ of 
segment 
length 
Stenophylax caesareicus 0 + 0 0 0 0 
Stenophylax meridiorientalis  0 + 0 + 0 0 
Stenophylax permistus + + 0 + 0 0 
Astratodina inermis 0 + 0 0 ? ? 
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Pseudostenophylax adlimitans 0 + 0 + 0 0 
Pseudostenophylax amurensis 0 + 0 0 0 0 
Pseudostenophylax kamba 0 + 0 + 0 0 
Pseudostenophylax sparsus 0 + 0 + 0 0 
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Table 11. Development of sternal lateral sutures (SLS) in male of Plenitentoria 
(«0» – suture not developed; «- -» - suture developed in anterior half of sternite; «+» suture 
developed almost full length of sternite) 
 
Abdominal sternites 
 
 
Taxa 
II III IV V VI VII VIII 
Phryganopsyche latipennis 0 0 0 0 0 0 0 
Agrypnia vestita 0 0 0 0 0 0 0 
Hagenella sibirica 0 0 0 0 0 0 0 
Phryganea japonica 0 0 0 0 0 0 0 
Neophylax consimilis 0 + + + + + 0 
N. occidentis 0 + + + + + 0 
Lepidostoma togatum + - -  0 0 0 0 0 
Brachycentrus spinae 0 0 0 0 0 0 0 
Apatania doehleri + + + + - - - -  0 
A.  praevolens + + + - - - - 0 0 
Allomyia sichotalinensis + + + 0 0 0 0 
Manophylax butleri - - 0 0 0 0 0 0 
Goera japonica + + + + + + - - 
Pedomoecus sierra + + + + - - 0 0 
Lepnevaina signata + + + + 0 0 0 
Thermophylax tyoploensis + + + + 0 0 0 
Allocosmoecus partitus + + + + - -  - - 0 
Amphicosmoecus canax + + + + - - - - 0 
Archeophylax ochreus + + + + - - 0 0 
Austrocosmoecus hirsutus + + + + + + 0 
Cryptochia pilosa + + 0 0 0 0 0 
Dicosmoecus jozankeanus + + + + + + 0 
Ecclisocosmoecus scylla + + + + + 0 0 
Ecclisomyia kamtschatica + + + + - -  0 0 
E. conspersa + + + + - - 0 0 
Eocosmoecus frontalis + + + + 0 0 0 
Ironoquia areolata + + + + 0 0 0 
I. lyrata + + + + + + 0 
I. punctatissima + + + + + + 0 
Verger capillatus + + + - - - - - - 0 
V. michaelsoni + + + - - - - - -  0 
V. appendiculata + + - -  - -  - -  - -  0 
Metacosmoecus nigrofasciatus + + + + + - - 0 
Nothopsyche nigripes + + + + 0 0 0 
N. ruficollis + + + + 0 0 0 
N. pallipes + + + + - - - - 0 
Onocosmoecus unicolor + + + + - -  - -  0 
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Platycosmoecus beaumonti + + + + - -  - -  0 
Anomalopterygella chauviana + + + + 0 0 0 
Cryptothryx nebulicola + + + 0 0 0 0 
Drusus trifidus + + + - - 0 0 0 
D. botosaneanui + + + - -  0 0 0 
Ecclisopteryx guttulata + + + 0 0 0 0 
M. flavipennis +  + + - -  - -  0 0 
Annitella pyrenea + + + + - -  0 0 
A. obscurata + + + + + - - 0 
Chaetopteroides maximus + + + + 0 0 0 
Chaetopterygopsis sisestii + + + + 0 0 0 
Chaetopteryx villosa + + + 0 0 0 0 
Psilopteryx montanus + + + + - - 0 0 
P. schmidi +  + + + - - 0 0 
Brachypsyche rara + + - -  - -  0 0 0 
Chilostigma sieboldi + - - 0 0 0 0 0 
Chilostigmodes areolata + 0 0 0 0 0 0 
Ch. forcipatus + 0 0 0 0 0 0 
Desmona bethula + + + + 0 0 0 
D. mono + + - - - - 0 0 0 
Frenesia difficilis + + + 0 0 0 0 
Glyphopsyche irrorata + + + 0 0 0 0 
Grensia praeterita + + - - - - 0 0 0 
Homophylax andax + + + - - - -  - -  0 
H. nevadensis + + + + + - - 0 
H. flavipennis + + + + 0 0 0 
Phanocelia canadensis + - - - - 0 0 0 0 
Psychoglypha bella + + - - - - - - 0 0 
Anabolia nervosa + + + + - - - - 0 
A. bimaculata + + + + - - 0 0 
Arctopora trimaculata + - - - - 0 0 0 0 
Asynarchus amurensis + + + + - - 0 0 
A. montanus + + + + - - 0 0 
Clistoronia magnifica + + + + - - - - 0 
Colpotaulius incisus +  + + + - - - - 0 
Glyphotaelius pellucidus + + + + 0 0 0 
Grammotaulius atomarius + + + + 0 0 0 
Halesochila taylori + + + + - -  0 0 
Hesperophylax. occidentalis + + + + 0 0 0 
Lenarchus productus + - - - - - - 0 0 0 
L. rillus + + + - - - - 0 0 
Limnephilus rhombicus + + + + - - 0 0 
L. nigriceps + + + - - - - 0 0 
“Limnephilus” fenestratus + + - - - - 0 0 0 
“Limnephilus” fumosus + + + + - - - - 0 
“Limnephilus” pallens + + + + - - - - 0 
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“Limnephilus” sperryi + + + + - - - - 0 
Nemotaulius mutatus + + + + - - 0 0 
Philarctus bergrothi + + + - - 0 0 0 
Ph. quaeris + + + - - 0 0 0 
Platycentropus radiatus + + + + - - - - 0 
Psychoronia costalis + + + + + + 0 
Rhadicoleptus alpestris + + + + - - - - 0 
Rivulophilus sakaii + - - - - - - - - - - 0 
Allogamus uncatus + + + + - - 0 0 
Anisogamus + + + + + + 0 
Chionophylax charnogoricus + + + + + - - 0 
Ch. mindszentyi + + + + + - - 0 
Chyranda centralis + 0 0 0 0 0 0 
Clostoeca disjuncta + + + - - 0 0 0 
Consorophylax consors + + + + - - 0  0 
Enoicyla pusilla + 0  0 0 0 0 0 
Halesus digitatus + + + + + - - 0 
Hydatophylax nigrovittatus + + + + + - - 0 
H. soldatovi + + + - - - - - - 0 
Isogamus aequalis + + + + - - - - 0 
Melampophylax melampus + + + + - - 0 0 
Mesophylax aspersus + + + + + - - 0 
Micropterna caesareicus + + + + - - 0 0 
Parachiona picicornis + + + + - - 0 0 
Philocasca rivularis + + + - - 0 0 0 
Potamophylax + + + + - - 0 0 
Pycnopsyche flavata + + + + - - - - 0 
P. antica + + + + - - - - 0 
Stenophylax meridiorientalis + + + + + 0 0 
S. permistus + + + + - - 0 0 
Pseudostenophylax adlimitans + + + + + - - 0 
P. amurensis + + + + - - 0 0 
P. kamba + + + + + - - 0 
P. sparsus + + + + - - - - 0 
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Table 12. Development of transverse abdominal suture (STS) on sterna II-VIII of 
Plenitentoria males. 
(“0” – suture undeveloped; “- -“ – suture unsclerotized medially, “-“ – apodemes present but 
weakly sclerotized along all transversal midline; “+”– suture sclerotized along full transversal 
midline). 
 
Abdominal segments 
 
 
Taxon 
II III IV V VI VII VIII 
Phryganopsyche latipennis 0 0 + + + + - - 
Agrypnia vestita 0 - - +  + + + + 
Banksiola concatenata 0 - - + + + + + 
Hagenella sibirica 0 + + + + + + 
Phryganea japonica 0 - - + + + + + 
Neophylax consimilis 0 + + + + + + 
N. occidentis 0 + + + + + + 
Lepidostoma togatum 0 0 0 0 0 0 0 
Brachycentrus spinae 0 0 0 0 0 0 0 
A. doehleri 0 + + + - - - - 0 
Apatania praevolens 0 + + + + + 0 
Moropsyche parvula 0 + + + + + 0 
Allomyia sichotalinensis 0 + + + 0 0 0 
Manophylax butleri 0 0 0 0 0 0 0 
Goera japonica 0 - - + + + - - 0 
Pedomoecus sierra + + + + - - 0 0 
Sphagnophylax meiops ? ? ? ? ? ? ? 
Lepnevaina signata 0 + + + + + 0 
Thermophylax tyoploensis - - - - + + + + 0 
Allocosmoecus partitus 0 + + + + + 0 
Amphicosmoecus canax 0 - - - - - 0 
Anomalocosmoecus illiesi 0 0 0 0 0 0 0 
Archeophylax ochreus + + + + + + 0 
Austrocosmoecus hirsutus 0 - - + + + 0 
Cryptochia pilosa 0 + + + - - 0 0 
Dicosmoecus jozankeanus 0 0 + + + + 0 
Ecclisocosmoecus scylla - - + + + + + 0 
Ecclisomyia kamtschatica 0 - - - - 0 0 
E. conspersa 0 - - + + + - - 0 
Eocosmoecus frontalis 0 + + + + + 0 
Ironoquia areolata - - - + + + 0 
I. lyrata 0 + + + + 0 0 
I. punctatissima 0 + + + + 0 0 
  
474
Verger capillatus 0 + + + + + 0 
M.  michaelsoni 0 + + + + + 0 
M. appendiculata 0 + + + + + 0 
Metacosmoecus nigrofasciatus 0 + + + + + 0 
Nothopsyche nigripes - - + + + + + 0 
N. ruficollis + + + + + 0 0 
N. pallipes - -  - -  - -  + + + 0 
Onocosmoecus unicolor - - + + + + + 0 
Platycosmoecus beaumonti + + + + + + 0 
Anomalopterygella chauviniana - - - - + + - - 0 0 
Cryptothryx nebulicola 0 + + + + - - 0 
Drusus trifidus 0 - - + + - 0 
D. botosaneanui + + + + + + 0 
Ecclisopteryx guttulata - - + + + + + 0 
M. flavipennis - - + + + + + 0 
Annitella pyrenea - - - - - - + + + 0 
A. obscurata - - - - - - + + + 0 
Chaetopteroides maximus - -  - - - - + + + 0 
Chaetopterygopsis sisestii - - - - - - + + + 0 
Chaetopteryx villosa 0 0 0 0 0 0 0 
Psilopteryx montanus 0 0 0 + + - - 0 
P. schmidi 0 0 0 + + + 0 
Brachypsyche rara 0 0 0 0 0 0 0 
Chilostigma sieboldi - - - - - - - - - - - - 0 
Chilostigmodes  areolata 0 0 0 0 0 0 0 
Ch. forcipatus 0 0 0 0 0 0 0 
Desmona bethula 0 0 0 - - - - - - 0 
D. mono 0 - - - - + + - - 0 
Frenesia difficilis - - - - + + + + 0 
Glyphopsyche irrorata - -    +     +  + + + 0 
Grensia praeterita - -  - - - - - - - - - - 0 
Homophylax andax 0 + + - - - 0 
H. nevadensis 0 0 + + + - - 0 
H. flavipennis - - + + + + + 0 
Phanocelia canadensis 0 + + - - - 0 
Psychoglypha bella 0 0 0 0 0 0 0 
Anabolia nervosa - - + + + + +  0 
A. bimaculata - - + + + + + 0 
Arctopora trimaculata - - + + + + + 0 
Asynarchus amurensis - - + + + + + 0 
A. montanus - - + + + + + 0 
Clistoronia magnifica + + + + + + 0 
Colpotaulius incisus - - + + + + - - 0 
Glyphotaelius pellucidulus - - + + + + + 0 
Grammotaulius atomarius - - - - + + + + 0 
Halesochila taylori - - + + + + + 0 
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Hesperophylax occidentalis - - + + + + +  0 
Lenarchus productus - - + + + + + 0 
L. rillus - - + + + + + 0 
Limnephilus rhombicus - - - + + + + 0 
L. nigriceps - - - - - - + + + 0 
“Limnephilus” fenestratus - - + + + + + 0 
“Limnephilus” fumosus - - + + + + + 0 
“Limnephilus” samoedus 0 - - - - + + + 0 
“Limnephilus” sperryi 0  - - + + + + 0 
Nemotaulius mutatus 0 - - + + + + 0 
Philarctus bergrothi - - - - + + + + 0 
Ph. quaeris - - - - - - + + 0 
Platycentropus radiatus - - + + + + + 0 
Psychoronia costalis 0 0 0 + + + 0 
Rhadicoleptus alpestris - - + + + + + 0 
Rivulophilus sakaii + + + + + + 0 
Allogamus uncatus - - - - - - + + + 0 
Anisogamus flavipunctatus - - - - - - + + - - 0 
Chionophylax czarnohoricus - - - - - - + + + 0 
Ch. mindszentyi - - - - - - + + + 0 
Chyranda centralis - - - - - - + + + 0 
Clostoeca disjuncta - - - - - - + + 0 0 
Consorophylax consors  - - - - - - + + 0 0 
Enoicyla pusilla - - - - +    + + - - 0 
Halesus digitatus - - - - + + + + 0 
Hydatophylax nigrovittatus 0 - - - - - - + + 0 
H. soldatovi 0 - - - - + + + 0 
Isogamus aequalis 0 + + + + + 0 
Melampophylax melampus 0 - - - -  + +      + 0 
Mesophylax aspersus 0 - - - - + + + 0 
Micropterna caesareicus 0 - - + + + + 0 
Parachiona picicornis 0 - - + + + 0 
Philocasca rivularis 0 + + + + + 0 
Potamophylax cingulatus  - - + + + + + 0 
Pycnopsyche flavata - - + + + + + 0 
P. antica - - + + + + + 0 
Stenophylax meridiorientalis 0 - - +         + + + 0 
S. permistus 0 - - +      + + + 0 
Pseudostenophylax adlimitans 0 - + + + - - 0 
P. amurensis 0 - + + + + 0 
P. kamba 0 - + + + + 0 
P. sparsus 0 - + + + + 0 
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Table 13. Presence, number, and peculiarities of sternal processes (asp) in Trichoptera 
males and females  
 
 
Presence and number of sternal processes  
 
Male sternites Female sternites 
 
 
Taxa 
VI VII VIII V VI VII 
Family Ecnomidae 0 0 0 0 0 0 
Family Polycentropodidae 0 0 0 0 0 0 
Family Stenopsychidae 0 0 0 0 0 0 
Family Philopotamidae       
Chimarra 0 0 1 0 0 0 
Wormaldia (most species) 0 1 
often 
long 
1 
often 
long 
0 0 0 
Wormaldia occidea  1 
mediate 
1 
small 
0  + 
short 
Family Glossosomatidae       
Glossosoma: Anagapetus 0 1 
large 
0 0 0 0 
Synagapetus 1 
long 
1 
short 
0 0 ? ? 
Glossosoma: Ripaeglossa, 
Synafophora 
1 
large 
oval 
plate 
1 
blunt 
lobe 
0 0 0 0 
Glossosoma: Anseriglossa 1 
large 
oval 
plate 
0 0 0 0 0 
Agapetus fuscipes 1 
long 
0 0 0 1 
small 
0 
Ptilocolepus granulatus 1 
long 
0 0 0 1 
small 
0 
Family Hydroptilidae       
Stactobiella 0 0 0 0 0 0 
Oxyethira 1 
short 
acute 
0 0 0 1 
short 
0 
Agraylea 0 1 
large 
0 ? ? ? 
Allotrichia 0 1 
long 
0 ? ? ? 
Cyclopsiella 0 1 
short 
0 ? ? ? 
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Ithytrichia 0 1 
short 
0 ? ? ? 
Nothotrichia 0 1 
medium 
0 0 1 
small 
0 
Tricholeiochiton 0 1 
long 
0 ? ? ? 
Ugandatrichia 0 1 
long 
0 ? ? ? 
Xuthotrichia 0 1 
very 
long 
0 ? ? ? 
Zumatrichia 0 1 
short 
0 ? ? ? 
Hydroptila  
0 
1 
long 
0-1  ? ? ? 
Orthotrichia 0 1 
medium 
1 
short 
? ? ? 
Paroxethira 0 1 
long 
1 
very 
long 
? ? ? 
Stactobia 0 0 1 
very 
long 
? ? ? 
Catoxyethira 0 0 1 
long 
? ? ? 
Family Hydropsychidae       
Macrostemum  0 0 0 0 0 0 
Diplectrona 0 0 0 0 0 0 
Cheumatopsyche, Potamyia 0 0 0 0 0 0 
Family Beraeidae       
Beraea pullata 0 1 
medium 
0 0 0 1 
small 
Family Helicopsychidae 1 
long 
0 0 0 0 0 
Family Antipodoecidae       
Antipodoecia turneri 0 1 
medium 
0 0 0 1? 
small 
PLENITENTORIA       
Family Phryganopsychidae       
Phryganopsyche 
latipennis 
4 5 0 9 2 0 
Family Phryganeidae       
Agrypnia vestita 0 0 0 0 0 0 
Banksiola concatenata 1 1 0 1 1 0 
Hagenella sibirica 0 0 0 0 0 0 
Phryganea japonica 0 0 0 0 0 0 
Family Uenoidae       
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Neophylax consimilis 1 
very 
short 
1 
very 
long 
1 
very 
short 
0 0 1 
small, but 
protruding 
Neophylax occidentis 1 1 0 0 0 1 
small, but 
protruding 
Family Lepidostomatidae       
Lepidostoma togatum 0 0 0 0 0 0 
Family Brachycentridae       
Brachycentrus spinae 1 1 0 0 0 0 
Family Apataniidae       
Apatania doehleri 0 0 0 0 0 0 
Apatania praevolens 0 0 0 0 0 0 
Moropsyche parvula 0 0 0 0 0 0 
Allomyia sichotalinensis 0 0 0 0 0 0 
Manophylax butleri 0 0 0 0 0 0 
Family Goeridae       
Goera japonica 8 big 
and 2 
small 
1 
very 
long 
0 0 2-3 
very 
small 
0 
Lepania cascada 0 0 0 0 0 0 
Family Rossianidae       
Rossiana montana 0 0 0 0 0 0 
Family Limnephilidae       
Unplaced genera       
Pedomoecus sierra 0 0 0 0 0 0 
Astratodina inermis 0 0 0 0 0 0 
Sphagnophylax meiops 0 0 0 0 0 0 
Lepnevaina signata 0 0 0 0 0 0 
Thermophylax tyoploensis 0 0 0 0 0 0 
Subfamily Dicosmoecinae       
Allocosmoecus partitus 0 0 0 0 0 0 
Amphicosmoecus canax 0 0 0 0 0 0 
Anomalocosmoecus illiesi 0 0 0 0 0 0 
Archeophylax ochreus 0 0 0 0 0 0 
Austrocosmoecus hirsutus 0 0 0 0 0 0 
Cryptochia pilosa 0 0 0 0 0 0 
Dicosmoecus jozankeanus 0 0 0 0 0 0 
Ecclisocosmoecus scylla 0 0 0 0 0 0 
Ecclisomyia kamtschatica 0 0 0 0 0 0 
E. conspersa 0 0 0 0 0 0 
Eocosmoecus frontalis 0 0 0 0 0 0 
Evanophanes insignis 0 0 0 0 0 0 
Ironoquia kaskaskia 0 0 0 0 0 0 
I. lyrata 0 0 0 0 0 0 
I. punctatissima 0 0 0 0 0 0 
Verger appendiculata 0 0 0 0 0 0 
V. capillatus 0 0 0 0 0 0 
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V. michaelsoni 0 0 0 0 0 0 
Metacosmoecus 
nigrofasciatus 
0 0 0 0 0 0 
Nothopsyche nigripes 0 0 0 0 0 0 
N. ruficollis 0 0 0 0 0 0 
N. pallipes 0 0 0 0 0 0 
Onocosmoecus unicolor 0 0 0 0 0 0 
Platycosmoecus beaumonti 0 0 0 0 0 0 
Subfamily Drusinae       
Anomalopterygella 
chauviniana 
0 0 0 0 0 0 
Cryptothryx nebulicola 0 0 0 0 0 0 
Drusus trifidus 0 0 0 0 0 0 
D. botosaneanui 0 0 0 0 0 0 
Ecclisopteryx guttulata 0 0 0 0 0 0 
Leptodrusus budtzi 0 0 0 0 0 0 
M. flavipennis 0 0 0 0 0 0 
Subfamily Limnephilinae       
     Tribe Chaetopterygini       
Annitella pyrenea 0 0 0 0 0 0 
A. obscurata 0 0 0 0 0 0 
Badukiella prohibita 0 0 0 0 0 0 
Chaetopteroides maximus 0 0 0 0 0 0 
Chaetopterygopsis sisestii 0 0 0 0 0 0 
Chaetopteryx villosa 0 0 0 0 0 0 
Pseudopsilopteryx zimmeri 0 0 0 0 0 0 
Psilopteryx montanus 0 0 0 0 0 0 
P. psorosa 0 0 0 0 0 0 
Vareshiana singularis 0 0 0 0 0 0 
     Tribe Chilostigmini       
Brachypsyche rara 0 0 0 0 0 0 
Chilostigma sieboldi 0 0 0 0 0 0 
Ch. itasca 0 0 0 0 0 0 
Chilostigmodes areolata 0 0 0 0 0 0 
Ch. forcipatus 0 0 0 0 0 0 
Desmona bethula 0 0 0 0 0 0 
D. mono 0 0 0 0 0 0 
Frenesia difficilis 0 0 0 0 0 0 
F. missa 0 0 0 0 0 0 
Glyphopsyche irrorata 0 0 0 0 0 0 
Grensia praeterita 0 0 0 0 0 0 
Homophylax andax 1 0 0 1 1 0 
H. nevadensis 1 0 0 1 1 0 
H. flavipennis 1 1 0 1 1 0 
Phanocelia canadensis 0 0 0 0 0 0 
Psychoglypha bella 0 0 0 0 0 0 
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     Tribe Limnephilini       
Anabolia nervosa 0 0 0 0 0 0 
A. bimaculata 1 1 0 1 0 0 
Arctopora trimaculata 0 0 0 0 0 0 
Asynarchus 0 0 0 0 0 0 
Clistoronia magnifica 0 0 0 0 0 0 
Colpotaulius incisus 0 0 0 0 0 0 
Glyphotaelius pellucidus 1 0 0 0 0 1 
Grammotaulius atomarius 1 0 0 0 0 1 
Halesochila taylori 0 0 0 0 0 0 
Hesperophylax designatus 0 0 0 0 0 0 
H. occidentalis 0 0 0 0 0 0 
Lenarchus productus 0 0 0 0 0 0 
L. rillus 0 0 0 0 0 0 
L. brevipennis 0 0 0 0 0 0 
Leptophylax gracilis 1 1 0 1 1 0 
Limnephilus rhombicus 1 1 0 1 0 0 
L. nigriceps 1 0 0 0 0 0 
“Limnephilus” fenestratus 0 0 0 0 0 0 
Nemotaulius admorsus 0 0 0 0 0 0 
Philarctus bergrothi 0 1 0 0 0 0 
Ph. quaeris 0 1 0 0 0 0 
Platycentropus radiatus 1 1 0 0 1 0 
Psychoronia costalis 0 0 0 0 0 0 
Rhadicoleptus alpestris 0 0 0 0 0 0 
Rivulophilus sakaii 0 0 0 0 0 0 
     Tribe Stenophylacini       
Acrophylax zerberus 0 0 0 0 0 0 
Allogamus uncatus 1 1 0 1 1 0 
Anisogamodes flavipunctatus 1 1 0 1 1 0 
Chionophylax czarnohoricus 0 0 0 0 0 0 
Ch. mindszentyi 0 0 0 0 0 0 
Chyranda centralis 0 0 0 0 0 0 
Clostoeca disjuncta 0 0 0 0 0 0 
Consorophylax consors 0 0 0 0 0 0 
Enoicyla pusilla 0 0 0 0 0 0 
Halesus digitatus 1 1 0 1 1 0 
Hydatophylax nigrovittatus 0 0 0 0 0 0 
H. soldatovi 0 0 0 0 0 0 
Isogamus aequalis 0 0 0 0 0 0 
Leptotaulius gracilis 0 0 0 0 0 0 
Melampophylax melampus 1 1 0 1 1 0 
Mesophylax aspersus 1 1 0 0 0 0 
Micropterna caesareicus 1 1 0 0 1 0 
Parachiona picicornis 0 0 0 0 0 0 
Philocasca rivularis 0 0 0 0 0 0 
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Potamophylax cingulatus 1 1 0 1 1 0 
Psilopterna hirsuta 1 1 0 0 1 0 
Pycnopsyche flauta 0 0 0 0 0 0 
P. antica 0 0 0 0 0 0 
Stenophylax meridiorientalis 1 1 0 0 1 0 
S. permistus 1 1 0 0 1 0 
Subfamily 
Pseudostenophylacinae 
      
Pseudostenophylax 
adlimitans 
0 0 0 0 0 0 
P. kamba 0 0 0 0 0 0 
P. amurensis 0 0 0 0 0 0 
P. sparsus 1 1 0 1 1 0 
 
  
482
Table 14. Association of terminology periphallic structures used in the thesis 
corresponding with plesiomorphic conditions in Insecta (Snodgrass, 1935) (original 
interpretation) (explanation of terms see in referenced literature) 
 
Intermediate 
appendages 
 
Inferior 
appendages (IFA) 
 
       
Author 
 
Tergum 
X 
 
Distal part 
of  tergum 
X 
dorsum 
 
Superior 
appendages 
inner 
branches 
outer 
branches 
 
Sub-
anal 
plate basal 
part 
distal 
part 
 
Group of 
insects 
Snodgrass, 
1935 
tergum X ectoproct cerci paraprocts - - - Pterygota in 
general 
Schmid, 
1955 
lobes 
dorsaux 
du IXe 
segment 
 
- 
appendices 
préanaux 
 
- 
 
- 
 
- 
 
branches inférieures 
Uenoidae : 
Farula 
 
- “ - 
lobes 
dorsaux 
du IXe 
segment 
 
- 
appendices 
préanaux 
branches 
externes 
branches 
internes 
 
- 
 
branches inférieures 
Apataniidae: 
Radema 
- “ - segment 
X 
- appendices 
préanaux 
- - - - - Apataniidae: 
Apatania 
 
- “ - 
lobes 
dorsaux 
du IXe 
segment 
 
- 
branches 
externes 
 
branches internes 
 
- 
 
branches inférieures 
Limnephilidae 
s.l.: 
Dicosmoecus 
 
- “ - 
 
segment 
X 
 
- 
branches 
externes 
 
branches internes 
 
- 
 
branches inférieures 
Limnephilidae 
s.l.: 
Ecclisomyia 
 
- “ - 
 
segment 
X 
 
- 
branches 
externes, or 
appendices 
supérieurs 
branches internes 
or appendices 
intermediaires 
 
- 
 
branches inférieures 
 
Limnephilidae: 
Limnephilus 
 
Schmid, 
1998 
 
segment 
X 
 
- 
 
preanal 
appendages 
 
inner 
branches 
 
lower 
branches 
Sub-
anal 
plate 
absent 
1st 
segment 
IFA 
2nd 
segment 
IFA 
 
Apataniidae: 
Apatania 
 
- " - 
 
segment 
X 
 
- 
 
- 
 
intermediate appendages 
 
- 
 
inferior appendages 
Limnephilidae 
s.str.: 
Limnephilus 
 
Nielsen, 
1957 
 
segment 
X 
 
dorsal 
process of 
segment X 
 
superior 
appendages  
median 
branch 
of segment 
X 
lateral 
branches 
of segment 
X 
 
- 
 
coxo-
podite 
harpago 
with 
median 
and lateral 
branches 
 
Goeridae: 
Silo 
 
- “ - 
 
segment 
X 
 
- 
superior 
appendages 
(Fig. 77A) 
median 
process of 
segment X 
lateral 
processes 
of segment 
X 
 
- 
 
coxo-
codite 
upper and 
lower lip 
of harpago 
 
Apataniidae: 
Apatania 
 
- “ - 
 
- 
vertical 
sclerotization 
of the genital 
chamber 
lateral 
processes 
("superior 
appendages") 
 
intermediate processes: 
anterior              posterior      
 
sub- 
anal 
 lobe 
 
inferior appendages 
 
Limnephilidae: 
Limnephilus 
 
Wiggins, 
2002 
 
- 
 
- 
 
exb 
 
itb 
 
ifb 
 
- 
 
ia 
Limnephilidae: 
Onocosmoecus, 
Allocosmoecus, 
Dicosmoecus 
Vineyard et 
al., 2005 
Xib Xeb Xifb - - llia Uenoidae: 
Neophylax 
 
Johanson, 
1998 
 
 
Tergum X 
 
superior 
appendages 
 
basal 
branch of 
basal plate 
 
 
basal plate 
 
 
- 
basal 
plate 
of 
gono-
coxite 
Baso-
median and 
secondary 
branches of 
gono-coxite 
 
 
Helicopsychidae 
 
This work 
 
tergum X 
 
epiproctum 
superior 
appendages 
(cerci?) 
 
paraproctum 
Ster-
num 
X 
gono-
coxa 
gono-stylus Amphies-
menoptera 
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TRICHOPTERORUM 
Glyphidotaelius  Kolenati
= Glyphotaelius
Grammotaulius  Kolenati
Chaetotaulius  Kolenati
= Limnephilus  (s.str.)
Colpotaulius  Kolenati
= ”Limnephilus ”
Goniotaulius  Kolenati
= “Limnephilus ”
Desmotaulius  Kolenati
= “Limnephilus ”
Phacopteryx  Kolenati
= Anabolia
Stathmophora  Kolenati
= Drusus
Stenophylax  Kolenati
“Hallesus”  Stephens
= Halesus
Chaetopteryx  Stephens
Ptyopteryx Kolenati
= Enoicyla
Ecclisopteryx Kolenati
Apatania Kolenati
Tribus 2 Phryganeoidea
Tribus 3 Sericostomatoidea
Familia  Isopalpoidea
Tribus 1
Limnephiloidea
Familia
Heteropalpoidea
 
Fig. 1.  Relationships of Kolenati's limnephilid groups based on his identification key 
(Kolenati, 1848).
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Fig. 2. Phylogeny of extant families of Trichoptera (after Morse, 2003, after Kjer et al., 2001) 
(families not analyzed by Kjer et al. include Antipodoeciidae, Barbarochthonidae, 
Hydrosalpingidae, Limnocentropodidae, Petrothrincidae, Pisuliidae, and Rossianidae) 
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A 
 
 
Figs. 3A-B. Phylogeny of Plenitentoria: after Gall, 1997 (A) and Kjer et al., 2002 (B). 
B 
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4     5 
6               7 
8      9 
 
Figs. 4-9. Color patterns of Limnephiloidea wings. 
4 – Apatania aberrans (Martynov), 5 – Dicosmoecus jozankeanus (Matsumura), 6 
– Nothopsyche  pallipes Banks, 7 – Pseudostenophylax ondakensis (Iwata), 8 –  
Hydatophylax nigrovittatus (McLachlan), 9 – Nemotaulius admorsus (McLachlan)
 (from Tanida et al. 1991). 
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10      11 
12      13 
            Figs. 10-15. Color patterns of Limnephilidae wings. 
 
10 – Limnephilus rhombicus L., 11 – L. alienus Mart., 12 – L. stigma Curtis, 13 – 
“Limnephilus” sericeus, 14 – Glyphotaelius pellucidulus, 15 – “Limnephilus” 
fuscovittatus (11 – from Tanida et al., 1991;  10, 12–15 – photo by Dr. G.R. Carner).
 
14       15 
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16 
18 
20 
22 
24 
19 
21 
23 
25 
Figs. 16-25. Forewings and hind wings of  Limnephilus sensu stricto species. 
 
16-17 – L. rhombicus L., 18-19 – L. combinatus (Walker), 20-21 – L. reseri Malicky, 
22-23 – L. guadarramicus Schmid, 24-25 - L. flavicornis (Fabricius); 16, 18, 20, 22, 
24 – fore wings; 17, 19, 21, 23, 25 – hind wings. аs R2 – androconial setae located on R2 
vein; Lfw – length of forewing;  Lhw – length of hind wing. 
аs R2      17
аs R2 
Lfw Lhw
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Pt  
costal margin      
 
 
 
 
arc 
 
 anal area
jugum
 
 
 
           
 
          Fig. 26a. Topography of Limnephilidae wings (Limnephilus rhombicus L.). 
 
AA – anterior anastomosis, ana – anal angle, or tornus, apa – apical angle, arc – arculus, axa – axilla-
ry area, Cf – claval fold, Ci – claval incision, CuPB – subapical bend in the CuP, dA3-A4 – distance 
between apexes of A3 and A4 anal veins,  jul –  jugal lobe or fibula, huma – humeral angle,  Jf – jugal fold,  
Ji – jugal incision, n - nigma, PA – posterior anastomosis, Pt  – pterostigma, Yb – basal Y-venation of 
cu-a and A1. 
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          Fig. 26b. Shape and metrics of Limnephilidae wings (Limnephilus rhombicus L.). 
 
a, b, c – anterior, posterior and basal sides, and α, β –- apical and posterobasal angles, respectively, 
of hind wing right triangle (see Chapter 1);  f1-f3, f5 –  wing forks; LDCf, LDCh – lengths of 
forewing & hind wing discoidal cells; Lfw, Lhw – lengths of forewing & hind wing; LRS – length  
of radial sector vein, Wfw, Whw –  widths of forewing & hind wings; WDCf, WDCh – widths of 
forewing & hind wing discoidal cells. AAD metrics: dA5, dA4, dR4 - distances from the apex of 
humeral crossvein to the apices of A5, A4, R4, correspondingly. 
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C Pt 
Sc R1 R2 R3 
DC 
R4 
R5 
 M1 
 M2 
M3+4 
CuA1 
CuA2
arc 
M 
CuA 
CuP 
TC 
A3 A2 A1 
Fig. 26c. Wing venation of Limnephilidae (Limnephilus rhombicus L.). 
a – anal crossvein; A1-4 – anal veins; A1C1, A1C2, A2C – anal cells; arc – arculus; C – costal vein;  
Cf  claval fold; CuA, CuA1, CuA2, CuP – cubital veins; cu-a – cubito-anal crossvein; cu-1 – basal 
cubital crossvein; cu-2 - apical cubital crossvein; DC – discoidal cell; hum – humeral crossvein; Jb – 
jugal bar; Jf – jugal fold;  M1-4 – medial veins; m-cu – medio-cubital crossvein; Pt – pterostigma; R1-5 
– radial veins; R5C – R5 cell; r-m – radio-medial crossvein; rs – radial sector crossvein; Sc – subcostal 
vein; TC – thyridial cell.  
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33 
35 
34 
36 
ha
claval 
incision 
Figs. 27–36. Wing venation of some Limnephiloidea (Apataniidae, Rossianidae,
Uenoidae). 
 
 27–28 – Apatania zonella Zetterstedt, 29–30 – Allomyia bifosa (Ross), 31–32 – 
Goereilla baumanni Denning, 33–34 – Rossiana  montana Denning, 35–36 – Neophylax 
stolus Ross; 27, 29, 31, 33, 35 – forewings; 28, 30, 32, 34, 36 – hind wings (redrawn 
from D. Ruiter, 2000). Ci – claval incision, ha – hamuli, jul – jugal lobe or fibula. 
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                         45                46 
Figs. 37-46. Wing venation of Dicosmoecinae, Pseudostenophylacinae, and Drusinae. 
 
37-38 – Archaeophylax ochreus Mosely; 39-40 - Dicosmoecus sp.; 41-42 – Ecclisomyia kamtshatica (Martynov); 
3-44 – Pseudostenophylax secretus Martynov; 45-46 – Drusus graecus (McLachlan). Ci – claval incision. 
 
37 38
 39             40 
    41      42 
    43       44 
Ci 
 
 
 
 
 
 
Ci 
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Figs. 47-52. Wing venation of Limnephilini, Chilostigmini, Chaetopterygini. 
Limnephilini: 47 – Limnephilus rhombicus L; 48 – Philarctus rhomboidalis Martynov;  
Chilostigmini: 49 – Chilostigmodes forcipatus Martynov; 50 – Brachypsyche rara  
(Martynov); Chaetopterygini: 51– Badukiella prohibita Mey; 52 – Kelgena kelensis   
(Martynov).  ms.j – margin setae of jugal area, ms. ap – margin setae of  apico-posterior area, ms.c 
– margin setae of costa, Pt – pterostigma. 
 
ms.j 
ms.c 
мs.ap 
Pt
                 47           48 
          49                50 
      51           52 
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               Figs. 53-58. Wing venation of Chaetopterygini and Stenophylacini. 
Chaetopterygini: 53 – Chaetopteryx villosa (Fabricius); Stenophylacini: 54 – Anisogamodes 
flavipunctatus (Martynov); 55 – Psilopterna hirsuta Martynov; 56 – Stenophylax (Micropterna) 
sequax (McLachlan); 57 – Halesus radiatus (Curtis); 58 – Acrophylax zerberus Brauer. 
 
         53     54 
             55                    56 
 57         58 
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  Figs. 59-62. Male head of Limnephilus spp. 
  
59, 61 – L. rhombicus L.; 60, 62 – L. nigriceps  (Zetterstedt); 59-60 – frontal view; 61-62 – dorsal view.  ald.w – anterolate
alv.v – anterolateral ventral warts, ant – antennae, ant.w –  antennal  wart, atnt.p - anterior tentorial pit, c.s - coronal suture,
frontal wart, ge –  gena, hmd.w –  hypomedial dorsal warts,  hmv.sa – hypomedial ventral setal area, lb – labrum, la – lacini
ocellus, m.oc –  median ocellus, mp –  midoccipital prominences, mr – midoccipital ridge, oc.sa –  ocellar  setal area, oc.w
occ.w – occipital wart, plb.sc – paralabral sclerites, po.w – postorbital wart.  
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66 
64 
65 
63 
Figs. 63-66. Male head of Limnephilus rhombicus L. and some metrics of head and structures. 
 
63 – dorsal view; 64 – latero-caudal view;  65 – lateral view; 66 – caudal view. age – anterogena, 
ant.so – antennal socket, cd – cardo, Do – distance between ocelli, e – eye, flm – flagellomeres,  for – 
foramen magnum, Jhpp – Johnston organ's posterior pit, Le – length of eye, Lh – length of the head,  
Lo – length of lateral ocellus, lbm.p – labial palps, l.oc – lateral ocellus, m.oc – medial ocellus, mp – 
midoccipital  prominence,  mx.p – maxillary palps, occ –  occiput, occ.ar – occipital arch, occ.co –  
occipital condyle, occ.s –  occipital suture, o.sc – circumocular sclerite, pa – parietal, pbc – proboscis,  
pdc –  pedicel, pocc –  postocciput,  pocc.lvp – lateroventral postoccipital projection, pocc.s –  
postoccipital suture, p.tnt.p – posterior tentorial pit, scp –  scape, stp – stipes, Wh –  width of the head. 
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 70 
69 
 
 
 
atnt.p 
frcl.s
   afrcl.mst 
 
swa 
71 
plb.sc 
 
67 68
Figs. 67-71. Structural features of Plenitentoria head. 
 
67 – Limnephilus rhombicus L., 68 – Philocasca rivularis Wiggins, 69 – Rossiana montana 
Denning, 70 – Enoicyla reichenbachii (Kolenati), 71 – Dicosmoecus gilvipes (Hagen) (By 
D. Ruiter). afrcl.mst – anterior frontoclypeal membranous strip, atnt.p – anterior tentorial pit,  frcl.s – 
frontoclypeal sutures, plb.sc – paralabral sclerite, swa – setal wart area.  
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  73 
ioc.sa 
72 
h 
ch.h 
frcl
ant.s
  Lfrg.s 
     Lclpg.s 
Hfar 
Laeh 
                                       
 
frcl.s                                    
                                         oc.sa 
                                         (swa) 
Jho
 
74     
Figs. 72-74. Structural features of Limnephilidae head. 
72, 74 A – L. rhombicus L., 73 – Colpotaulius incisus Curtis, 74B – L. nigriceps (Zetterstedt), 74C – 
Archaeophylax ochreus Mosely, 74a-c – anterior tentorial pits.  afrcl – anterior edge of frontoclypeus, 
ant.s – antennal sutures, ch.h – channels of haustellum, clpg.s –  clypogenal branch of frontoclypeal 
suture, frcl – frontoclypeus, frcl.s – frontoclypeal suture 
(frg.s + clpg.s), h – haustellum, Hfar – height of arch  of anterior frontoclypeal edge, ioc.sa – 
interocellar setal area, Jho – Johnston organ, Laeh – length of anterior edge of head capsule, 
Lclpg.s – length of clpg.s, Lfrg.s – length of frcl.s, oc.sa – ocellar setal areas. 
 
afrcl 
a  b 
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sw (occ.w - 
ewt) 
Figs. 75A-C, 76. Structural features of Limnephiloidea warts and other structures. 
 
75A – head dorsal, 75B – pronotal medial warts, 75C – head caudal (75A-C – Rossiana montana 
Denning; 76 – Lepania cascada Ross) (by D. Ruiter). c.s – coronal suture, eps.w – episternal wart, 
ewt – transversally protruded extended warts, lc.s – lateral cervical suture, lc.sc – lateral 
cervical sclerite, lpr.sa – lateral pronotal setal area, occ.w – occipital wart, ow - oval warts, 
pocc.w – postoccipital warts, prm.w – pronotal medial warts, rw – round warts, sw – setal 
warts, wb – wart boundary. 
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77A 77B 
Figs. 77 (A-B)-78 (A-D).  Types of corporal setae. 
 
77A – part of abdominal tergum of Pycnopsyche flavata (Banks); 77B – apical part of  Pseudostenophylax 
sparsus (Banks) tibia; 78A – Arctopsyche californica Ling, 78B – Apatania nigra (Walker); 78C – 
Dicosmoecus gilvipes (Hagen); 78D – "Limnephilus" cockerelli Banks; 78A-D  – mesoscutellar warts (Figs. 
77 by I. Stocks, figs. 78 by D. Ruiter). ch –  clothing hairs;  ewl –  laterally protruded extended warts,  
mch-0 –  macrochaetae type 0,  mch-A – macrochaetae type A,  mch-B –  macrochaetae type B, 
msctl – mesoscutellum. 
ch ch 
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79 
Figs. 79–80. Types of wing setae.  
 
79 – Uenoidae: Neophylax; 80 – Limnephilidae: Ironoquia (by I. Stocks). cem – curved-erect 
macrochaetae, ch –  clothing hairs, cms – costal margin setae, ha – hamuli, ms – membrane 
setae,  rmh – recumbent macrochaetae, sem – straight-erect macrochaetae. 
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81           82 
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tem.s 
 
 swa          
  
     pthb 
            
         pthm
wb 
       ch 
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    th    
 
       al 
      
   pthb 
al 
Figs. 81A-D, 82, 83A-C, 84A-B, 85. Sutures and details of setae and setal wart. 
81C–D – types of sutures, 82 – part of Limnephilus nigriceps Zetterstedt. 83A – head cau- 
dal, 83B – suture in "open condition", 83C – suture in "closed condition," 84 – warts sche-
matically: a – Goera pilosa (Fabricius), b – a limnephilid wart, 85 – scaloid seta and clo-
thing hairs (81 - redrawn from Nielsen, 1980; 83 – redrawn from Frania & Wiggins, 1997; 
84a – after Ivanov, 1990). al – alveolus, AS – androconial scaloid setae, ch – clothing hairs, frcl.s – 
frontoclypeal suture, mch – macrochaeta, pthb – perithecal boundary, pthm – perithecal membrane, 
sw – setal wart, th – theca, swa – setal area, tem.s – temporal suture, wb – wart boundary, ws – wart 
surface. 
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Figs. 86-91. Details of head of Amphiesmenoptera. 
86, 88 – Ecnomus, 87 – Rhyacophila, 89 – Glossosoma, 90 – Epimartyria 
(Micropterigidae), 91 – Colpotaulius (86, 88 – after Li & Morse, 1997). aeh – anterior 
head edge, antf – antennifer, ant.w – antennal warts, cloc+occw.s – connected ocular-occipital 
suture, dloc-occw.s – divided ocular-occipital suture, frcl.s – frontoclypeal sutures, f.sa – 
frontal setal area, f.w – frontal warts, hmd.w – hypomedial dorsal warts, ios.w – interocellar 
warts, lb – labrum, mb – mandibles, occ.w – occipital warts,  oc.s – ocellar suture, oc.w – 
ocellar warts, po.w – postorbital warts, scp – scape,  tem.s – temporal membranous strip. 
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Figs. 92-94, 95 (A-E), 96. Structural features of Amphiesmenoptera head and antenna. 
92 –- L. rhombicus L., 93 –- Lepidoptera (Glossata), 94 – mid-flagellomeres of Lepania 
cascada Ross, 95A–C – the Goera fifth flagellomere; 95D – cross-section of the Lepido-
stoma fifth flagellomere, 95E –- Ptilostomis sp.; 96 –- Anabolia nervosa (Curtis). antf – 
antennifer, ant.sc – antennal sclerite, apscp – apical projection of the scape, dtnt.p – dorsal tento-
rial pit, frcl.s – frontoclypeal suture, fbaa – frontal  bare anterior area,  flsaa – frontal setate ante-
rior area, flbs – flagellar basal segment, flss – flagellar second segment, hp – hair plate, LDf – 
length of  outside diameter of flagellomere, pdc – pedicel, scp – scapus, Thfw  –  thickness of 
flagellomere wall. 
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    98                     99 
Figs. 97-101. Details of Annulipalpia and Integripalpia head and labrum. 
97 – L. rhombicus L., 98 – Stenopsyche marmorata Navas, 99 – Phryganea bipunctata Retzius,  
100A – Apatania praevolens Morse, 100B – Rossiana montana Denning, 100C – Dicosmoecus 
 atripes (Hagen), 101 – Limnephilus subcentralis Brauer. ablb – anterior part of basilabrum, antf – 
antennifer, bblb – basal part of basilabrum, blb – basilabrum, dlb – distilabrum, frcl.s – frontoclypeal  
suture, Lblb – length of basilabrum, lbsw – labral swelling, lbtd – labral transverse depression, lb.w –  
labral warts, Ldlb – length of distilabrum, Llb – length of labrum, mlbd – median labral depression, mb – 
mandibles, pdlb – proximal part of distilabrum, Wblb –- width of labrum.  
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Figs. 102A-F. Details of Trichoptera head. 
 A – Plectrocnemia, B – Glossosoma, C – Lepnevaina, D, F – Phryganea, E –Phryganopsyche (C – 
redrawn from Wiggins, 1987, D, F – redrawn from Wiggins, 1997, E – redrawn from Wiggins, 1993). 
al.w – anterolateral warts,  antf – antennifer,  
atnt.p – anterior tentorial pit,  f.w – frontal wart, hm.sa – hypomedial setal area, ioc.sa – 
interocellar setal area, c.sa – central setal area, ioms – interommatidial setae, lb – labrum,  
oc.w – ocellar wart, occ.w – occipital wart. 
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Figs. 103 A-B. Head muscles and tentorium of Plenitentoria.  
A-B – Phryganea bipunctata Retzius (as Ph. striata, redrawn from Crichton, 1957). ant – antenna, 
nt.n – antennal nerve, atnt.a – anterior tentorial arm, atnt.p – anterior tentorial pit, e – eye, mb –
mandible, m3-4 – levator muscles of antenna, m5-6 – depressor muscles of antenna,  
m9 – extensor muscle connecting tentorial lamina with cardo, m15-16 – muscles of haustellum,  
nt.b – tentorial bridge. 
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Figs. 104-105. Tentorium of Limnephilus rhombicus L. 
104 – dorsal view, 105 – lateral view (right eye is omitted). antf  – antennifer, atnt.a – 
anterior tentorial arms,  atnt.p – anterior tentorial pits, dtnt.a –  dorsal tentorial arms, dtnt.p – 
dorsal tentorial pits, lmtnt – laminatentorium, ola – outer lateral lamina, ptnt.a – posterior anterior 
arms, tnt.b – tentorial bridge, tnt.bc –  tentorial bridge condyles.   
 
105 
104 
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 Figs. 106-108 (A-B). Tentorium of Plenitentoria. 
106A – Phryganopsychidae (Phryganopsyche), 106B – Phryganeidae (Phryganea), 107 – 
Phryganeidae (Oligotricha), 108 – Oeconosidae (Tascuna) (106A – redrawn from Gall, 
1994, 107–108 – redrawn from Neboiss, 1989). antf – antennifer, atnt.p – anterior tentorial  
pits, dav – dorsal arm vestige, dtnt.a – dorsal tentorial arm, fr.sep – frontogenal septa, lmtnt –  
laminatentorium, lmtnt –  laminatentorium, ola – outer lateral lamina, tnt.bc – tentorial bridge 
condyles. 
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Figs. 109-114 (F-B). Tentorium of Plenitentoria (redrawn from Neboiss, 1989). 
109 – Goeridae (Goera), 110 – Limnephilidae (Potamophylax), 111 – Brachycentridae 
(Micrasema), 112 – Lepidostomatidae (Lepidostoma), 113 – Limnephilidae 
(Archaeophylax), 114 – Plectrotarsidae (Plectrotarsus). amp – anteromesal protuberance 
of corporotentorium, coc.sc – circumocular sclerite, dtnt.a – dorsal tentorial arm, ila – inner 
lateral lamina, ola – outer lateral lamina. 
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Figs. 115–118 (A-B). Tentorium of Annulipalpia, families Incertae Sedis, and Brevitentoria (redrawn from 
Neboiss, 1989). 
115 – Stenopsychidae (Stenopsychodes), 116 – Glossosomatidae (Glossosoma), 117 – Leptoceridae 
(Oecetis), 118 – Leptoceridae (Triplectides) (A – lateral, B – dorsal). amp – anteromesal protuberance of 
corporotentorium, atnt.p – anterior tentorial pits,  dav – dorsal arm vestige, fr.sep – frontogenal  
septum, ila –  inner lateral lamina, ola – outer lamina. 
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                   125         126                 127 
 
         119           120     121 
              122                    123          124   
Figs. 119-127. Structural features of Trichoptera neck. 
 
119, 122 – Limnephilus rhombicus L., 120 – Stenopsychidae (Stenopsyche), 121 – Polycen-tropodidae 
(Polycentropus), 123 – Philopotamidae (Dolophilodes), 124 – Glossosomatidae (Glossosoma), 125 – 
Micropterigidae (Epimartyria), 126 – Hydropsychidae (Hydropsyche),  
127 – Rhyacophilidae (Rhyacophila). app – anterior part of prosternum, as.sa – anterior sternal se- 
tal areas, as.sc – anterior sternal sclerite (ASS), bas – basal part of ASS, cv.w – cervical wart, das.sc – 
distal part of  ASS, plcv – distolateral part of LCS, dplc – dorsal process of LCS, lc.s –  LC  suture, 
lc.sc – lateral cervical sclerite (LCS), mdas – median depression of ASS, vplc – ventral process of LCS.
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                   A     B 
        C     D 
        E      F 
Figs. 128A-F. Trichoptera spiracles (schematically). 
A – Philopotamidae (Dolophilodes), B – Hydropsychidae (Diplectrona), C – Glos-sosomatidae 
(Glossosoma), D – Rhyacophilidae (Rhyacophila), E – Phryganeidae (Ptilostomis) (spiracle & anterior 
setose sclerite), F – Uenoidae (Neophylax). an.sc – anterior setose sclerite, srh –  spiracle hairs, 
srm – spiracle membrane, sro – spiracle opening, srprt – spiracle peritreme, srpv – spiracle 
posterior valve, ssp – spiracle sclerotized pad.  
 
 sro 
 
 
 srm 
 
 
 
 
 
 
 
srprt 
 
 
ssp 
 
 
    srpv 
 
 
 
 
 
 
       
            
srh 
 
 
 
 
srav 
an.sc 
  
518
 
 
 pr.g 
 
 
 prm.w 
 te 
 sc.w 
 
  msct 
  ss.s 
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Figs. 129–132. Thorax of Limnephiloidea. 
 
129 – Limnephilus rhombicus L., 130 – Ecclisocosmoecus spinosus Schmid, 131 – Sphag-nophylax meiops 
Wiggins & Winchester, 132 – Colpotaulius incisus Curtis (130 – re- 
drawn from Nozaki et al., 1997; 131 – redrawn from Wiggins & Winchester, 1984).  
msct - mesoscutum, msctl – mesoscutellum, mtsct – metascutum, mtsctl – metascutellum, ow –  
oval  wart, prl.w – pronotal lateral warts, prm.w – pronotal medial warts, pr.g – pronotal medial 
groove, pr.s – pronotal suture, rw – round wart, sc.w (sc.sa) – scutal warts (scutal setal areas),  
scl.w – scutellar warts, ss.s – scuto-scutellar suture, te – tegula, te.w – tegular warts.  
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Fig. 133. Lateral view of Limnephilidae thorax (Colpotaulius incisus Curtis). 
 
anps – anepisternum, anps.w – anepisternal wart,  apl.s - anapleural suture, bas.p – basalar 
process, bas.cl – basal cleft, cx – coxa, epm – epimeron, eps – episternum,  kteps – 
katepisternum,  mer – meron,  mgr –  meral groove, mst – mesothorax, mtt – metathorax, pr – 
prothorax, pre – pre-episternum, pwp – pleural wing process, sb.sc – subalar sclerite, sr – 
spiracle. 
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      te 
 
 
 
          
Fig. 134. Ventral view of Limnephilidae thorax (Colpotaulius incisus Curtis). 
 
anps – anepisternum, apc – anapleural cleft (suture), as.sc – anterior sternal sclerite, cv.w – 
cervical wart, cx –  coxa, epm – epimeron , kteps – katepisternum, lc.sc – lateral cervical 
sclerite, pre – pre-episternum, sp – spina, sr – spiracle,  te – tegula, tn – trochantin. 
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                             A     B   
 
                     Figs. 135 A-F. Head and Thorax of Limnephilidae (by D. Ruiter).  
 
A – Asynarchus rossi Leonard & Leonard, B – Asynarchus nigriculus (Banks), C –  
Anabolia ozburni Milne,  D – Clostoeca disjuncta (Banks), E – Nemotaulius amurensis Nimmo, F –  
Platycentropus radiatus (Say). 
                 C       D  
                          E                 F
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Figs. 136-140. Structural features of Limnephiloidea thorax. 
136 – Apatania, 137 – Dicosmoecus, 138 – Rossiana, 139 – Pycnopsyche, 140 – "Limne- 
philus" cockerelli Banks (136-138, 140 – by D. Ruiter, 139 – by I. Stocks). ewt – transver- 
sally extended warts, ewl-s – laterally extended straight warts, msct.s – mesoscutal suture,  
msct.w –  mesoscutal warts, msctl.w – mesoscutellar warts, ow – oval warts, pn – pronotum, pnt – 
mesopostnotum, pr.g – pronotal groove, prl.w – pronotal lateral warts, prm.w – pronotal medial 
warts, rw – round warts, te – tegula.  
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Figs. 141A-F.  Structural features of Trichoptera flagellomeres and tegulae. 
A, C1-2 – Diplectrona modesta Banks, B – Dicosmoecus jozankeanus (Matsumura), D – 
Stenopsyche marmorata McL., E – Neophylax ussuriensis Martynov, F – Semblis atrata 
(Gmelin) (A-B – midflagellomeres;  C-F – tegulae: C1, D-F – dorsal view, C2 – lateral 
view). 
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Figs. 142A-E. Limnephilidae legs.  
A-D – Colpotaulius incisus Curtis, E – C. submonilifer Walker (A, E – fore leg, B –  
middle leg, C – hind leg, D – femur and tibial raptorial brush). ap.spr – apical spur, cx – coxa, fe – femur, 
febr – femoral brush, i.sp – intercalary spines, me – meron, pts – pretarsus, sap.sp – subapical spine, 
sap.spr – subapical spurs, sls – spine-like setae (bristles), sp – spine, spr – spur,   
tb – tibia, tibr – tibial brush, trh – trochanter, ts – tarsus.   
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LFF 
 WFF 
Figs. 143A-B. Structures and some metrics of Limnephilidae fore femur. 
A – Colpotaulius, B – Limnephilus. ap.spr – apical spur, in.sp – intercalary spines, LFF –
length of fore femur, Lt1-Lt2 – lengths of first and second tarsomeres, pts – pretarsus, sap.sp 
– subapical spines, ttal – tarso-tibial adhesive line WFF – width of fore femur, 1-5 – 
tarsomeres of femur. 
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Figs. 144A-B. Details of Limnephilidae fore femur (A) and mesothorax (B). 
A – Astratodina, B – Lepania (by D. Ruiter). anps2 – anepisternum, cx – coxa, febr –femora 
raptorial brush, kteps – katepisternum, mp.s –  mesopleural suture, PKP – posterior 
katepisternal plate or PKP sclerite, pre – pre-episternum, r1-r2, r4 – mesothoracic sutures, 
tibr – tibial raptorial brush. 
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          A1                         A2                     C1                         C2 
Figs. 145A-C. Tarsus of Limnephiloidea. 
1 - Limnephilus rhombicus L., 2 - Anomalocosmoecus illiesi (Marlier), A - lateral view, B - dorsal view, 
C - ventral view. aro - arolium, clw - claw, emp - empodium, pul - pulvilla, sp - spines, un - 
unguitractor, 4-5 - fourth and fifth tarsomeres. 
      B1                          B2 
aro 
 
pul 
 
 
 un 
 
 
 
 
 
 
 
 
 
 
sp 
 
 
 
    
   emp 
 
 
   pul 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
   clw 
 
    pul 
 
    un 
 
  
 
 
 clw 
 
 
 
 
 
 
 
 
      5 
 
 
 
 
 
 
 
      4 
 
 
aro 
 
pul 
 
 
un 
  
528
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Figs. 146A-D. Spines and spurs of Limnephiloidea. 
A – Eocosmoecus frontalis (Banks), B – Limnephilus rhombicus L., C – hind spur of Neophylax 
occidentis Banks, C – N. rickeri Milne, D – Platycentropus radiatus Say (C-D – redrawn from Schmid, 
1998). co – campaniform organ of spur, fcr – falsicalcarae, fe – femur, rss – rim of spur 
spinules, sp – tibial spines, spf – spur furrow, spr – spurs, tb - tibia. 
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Figs. 147A-D. Amphiesmenoptera spurs and spines (100X and 400X). 
A – Pycnopsyche flavata (Banks), B – "Limnephilus" peltus  Denning, C – Pseudosteno-phylax sparsus 
(Banks), D – Micropterigidae (Epimartyria) (A – spur and spines, B-C – spines, D –  spurs. ch – clothing 
hairs, css – covering spur spinules, fss - flat spur spinules,  
prdg  – plane spine ridge, rss – spur rim, spf – spur furrow, spr – spur, srdg – serrate spine ridge. 
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       K             L   M  
Figs. 148A-O. Spurs of Trichoptera. 
A – Stenopsyche marmorata Navas, B – Dolophilodes distincta Walker, C – Brachycentrus appalachia Flint, D 
– Lepidostoma togatum (Hagen), E – Apatania doehleri Schmid, F – Pedomoecus sierra Ross, G - Banksiola 
concatenata (Walker), H - Ptilostomis sp., I - Copomera sinensis McL., J – Neophylax ussuriensis Mart.,  K – 
Archaeophylax ochreus Mosely, L – Allocosmoecus partitus Banks, M – Dicosmoecus atripes (Hagen), N –
Notho-psyche pallipes Banks, O – Ecclisopteryx guttulata Pictet). 
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A            B 
C                  D 
E             F 
Figs. 149A-F. Campaniform organ of Mecopterida. 
 A, B - Panorpidae: Panorpa sp., C, D - Micropterigidae: (Epimartyria sp.), E, F - 
 Limnephilidae: Pycnopsyche flavata Banks. co - campaniform organ, spr - spur. 
spr 
  co 
co 
co 
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Figs. 150A-F. Leg's (tibial) cuticular outgrowths and setae. 
 A – Panorpidae: Panorpa sp., B-C – Micropterigidae: Epimartyria sp., D – Limnephili-dae: Pycnopsyche 
flavata (Banks), E-F – Pseudostenophylax sparsus (Banks). al – alveo-lus, ch – clothing hairs, spls – 
spine-like setae, AS – spatula-like scaloid setae. 
A             B  
C             D 
E                       F 
spls AS 
al 
al 
spls 
ch 
ch 
AS 
  
533
 
Figs. 150A-F. Leg's (tibial) cuticular outgrowths and setae. 
 A – Panorpidae: Panorpa sp., B-C – Micropterigidae: Epimartyria sp., D – Limnephili-dae: Pycnopsyche 
flavata (Banks), E-F – Pseudostenophylax sparsus (Banks). al – alveo-lus, ch – clothing hairs, spls – 
spine-like setae, AS – spatula-like scaloid setae. 
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Fig. 151A-F. Posterior katepisternal plate (PKP) of mesothorax (Stenophylax permistus McLachlan) and 
different types of PKP in Integripalpia. 
anps – anepisternum, bas.cl – basalar cleft, bas.p – basalar process, cx – coxa, dsp – dorsal cox- 
al split, epm – epimeron, epmw – epimeral wart,  mer – meron, pl.s – pleural suture, PKP – pos-
terior katepisternal plate, r1 – anapleural suture, r2 – precoxal suture, r4 – anterior suture  of  PKP, 
r5 – dorsal invagination of anepisternum, sb.sc – subalar sclerite, upa – upper angle of PKP.  
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Fig. 151A-F. Posterior katepisternal plate (PKP) of mesothorax (Stenophylax permistus McLachlan) and 
different types of PKP in Integripalpia. 
anps – anepisternum, bas.cl – basalar cleft, bas.p – basalar process, cx – coxa, dsp – dorsal cox- 
al split, epm – epimeron, epmw – epimeral wart,  mer – meron, pl.s – pleural suture, PKP – pos-
terior katepisternal plate, r1 – anapleural suture, r2 – precoxal suture, r4 – anterior suture  of  PKP, 
r5 – dorsal invagination of anepisternum, sb.sc – subalar sclerite, upa – upper angle of PKP.  
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 Figs. 152-154. Abdomen of Limnephilidae.   
152-153 – Limnephilus rhombicus L., ventrally (153 – male, 154 – female); 154 – Colpota-
ulius incisus (Curtis), laterally. asp – abdominal sternal process, asr – abdominal spiracle, igld – 
internal scent glands,  p – pleura, prm – paramere, sls – sternal lateral sutures, sts – sternal mid-
transversal sutures, vts – ventral transversal swelling, 1-VIIIt – tergites I-VIII, II-IXs – sternites II-IX.  
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IIt 
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      B 
 
A       
 It 
Figs. 155A-E. First abdominal segment of Limnephilidae. 
A-B – Hydatophylax soldatovi Martynov, C – Anomalocosmoecus illiesi (Marlier), D – Dicosmoecus 
sp., E – Limnephilus rhombicus L. aml.s – aml.s – anteromedial longitu-dinal suture of abdominal 
tergite I, anIt – anterior part of tergum I, dblr – dorsal branch of lateral ridge of abdominal 
segment I, ltr.It – lateral ridge of abdominal tergum I, tss – tergal submedial sutures, vblr – 
ventral branch of lateral ridge.   
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      Figs. 156-158. Anterolateral tergal pore (tergite V) of Pycnopsyche flavata (Banks). 
 
156-157 – 400X magnification; 158 – 1000X magnification; al.p – anterolateral pore of male tergite 
V, antc.s – antecostal suture, o.p – opening of anterolateral pore, p.b – boundary  
of pouch;  p.p – pore pouch;  p.pr –  pore perithreme. 
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Figs. 159A-G, 160A-B, 161. Details of males Limnephiloidea abdominal segments. 
159: A – Phryganea cinerea Walker, B – Pycnopsyche subfasciata  (Say), C – Pseudoste-nophylax secretus 
Mart., D – Homophylax flavipennis Banks, E – H. andax Ross, F-G  Hydatophylax soldatovi (Mart.), 160: A 
– Limnephilus rhombicus L., B – Goera calcarata Banks; 161 – Phryganea cinerea Walker (159A-E, 160B, 
161– redrawn from Schmid, 1998) (159 – abdominal scent glands, 160A-B – sternite V, 161– hemogill). 
asp – abdominal sternal process/processes, igldV – internal scent glands of segment V. 
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Figs. 162A-F. Details of male Limnephilini abdomen. 
A – tergal submedial sutures (TSS) (schematically), B – V sternite of Colpotaulius major Martynov, C-F – 
terminalia of Limnephilus correptus McL. (C – terminalia caudal, D-F – distiphallus: D – lateral, E – ventral, F 
– dorsal). apth – apical tooth/teeth of superior  
appendages, end – endophallus, env – envelope of endophallic duct, igld – internal scent gland,  
ith – inner tooth/teeth, modXt – membranous outgrowths of tergum X dorsum. 
 A 
    B 
C 
       D                              E                  F
igld 
apth 
 
 
modXt 
end 
tss 
endp 
env 
 ith
  
541
 
 
 
       
  Fig. 163A-F. Details of Limnephiloidea adult morphology. 
A – Neophylax sp., B – Nemotaulius admorsus McL., C – Apatania nigra ., D –
Chaetopteryx villosa (Fabricius), E – Enoicyla pusilla Burmeister (A – by J. 
Neuswanger, B-C – by D. Ruiter; D – by H. Malicky; F – by H. Bellmann & W.R.B. 
Heitmans). sem - straight-erect setae, tch - translucent macrochaetae.  
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Figs. 164A-D. Male genitalia of Limnephilus femoratus (Zetterstedt). 
A – lateral, B – dorsal, C – ventral, D – caudal views. ano – anal opening, dIX-Xt – dorsum of terga IX-X, 
ib – inner branches of IMA, ibh – ibIMA hairs, ima (IMA) – intermediate appendages,  
ifa (IFA) – inferior appendages, ob – outer branches of IMA, lsh – lateral shoulder of segment IX,  
pho – phallic opening, sa (SA) – superior appendages, seXt – setae of Xt dorsum, spa - spinate area  
of VIIIt, ssIX – midlateral sclerotized strips of sternite IX, VIIIs – sternite eighth, IXs – sternite ninth. 
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Figs. 165A-M. Male terminalia of Limnephiloidea (orig. interpretation of Schmid, 1955). 
A – Baicalina bellicosa Mart., B – Apatania meridiana McL., C – Farula rainieri Milne, 
D – Dicosmoecus gilvipes (Hag.), F – Antarctoecia nordenskioeldii (Ulm.),  G – Crypto- 
chia pilosa (Banks), H – Ironoquia punctatissima (Walker), I – Allomyia  bifosa (Ross),  
J – Moropsyche tenuis (Kimmins), K – Verger lutzi (Navas), L – Ecclisomyia conspersa  
Banks, M – Limnephilus subcentralis Brauer (from Schmid, 1955). dXt – dorsum of tergum  
X, ibIMA – inner branches of IMA, obIMA – outer branches of IMA, IMA – intermediate  
appendages, sa – superior ap-pendages, laob – lower apexes of IMA outer branches, uaob –  
upper apexes of IMA outer branches.  
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Figs. 166A-F. Male genitalia of Limnephiloidea (lateral). 
A – Apatania arizona Wiggins, B – Ecclisopteryx guttulata (Pictet), C – Pseudostenophy- 
lax sparsus (Banks), D – Platycentropus radiatus (Say), E –"Limnephilus" submonilifer Walker, F – 
Pseudostenophylax nectarion Schmid (A – redrawn from Wiggins, 1973; B –redrawn from Nielsen, 1957; 
C-F – redrawn from Schmid, 1991, 1998). ibIMA – inner branches of IMA, ima (IMA) – intermediate 
appendages, Ifa (IFA) – inferior appendages, obIMA – outer branches of IMA, pdex – 
posterodorsal extension of VIIIt, phch – phallic chamber, sa – superior appendages, sbp – subanal 
plate, sbst – subapical step, spa – spinate area of tergum VIII. 
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Figs. 167A-F. Male genitalia of Limnephiloidea (dorsal veiw). 
A – Onocosmoecus unicolor (Banks), B – Ecclisopteryx guttulata (Pictet), C – Pseudoste-nophylax nectarion 
Schmid, D – Glyphopsyche irrorata (Fabricius), E – Grensia praeteri- 
ta (Walker), F – Phanocelia canadensis (Banks) (A, C-F – redrawn from  Schmid, 1991, 1998; B – redrawn 
from Nielsen, 1957). dXt – dorsum of tergum X, ibIMA – inner branches of IMA, ifa (IFA) – inferior  
appendages, ima (IMA) – intermediate appendages, mdc – middorsal cleft of VIIIt, pdex – postero-  
dorsal extension of VIIIt, sa – superior appendages, sbp – subanal plate, spa – spinate area of  VIIIt. 
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Figs. 168A-F. Male genitalia of Limnephilidae (caudal). 
A – Ecclisocosmoecus scylla (Milne), B – Ecclisopteryx guttulata (Pictet), C – Chilostig- 
modes areolatus (Walker), D – Lenarchus rho (Milne), E – Grensia praeterita (Walker),  
F – Hesperophylax incisus Banks (A – redrawn from Wiggins, 2002; B – redrawn from Nielsen, 1957; C-F – 
redrawn from Schmid, 1998). ano – anal opening, ibIMA – inner  
branches of IMA, ima (IMA) – intermediate appendages, laob – lower apexes of IMA outer 
 branches, pdex – posterodorsal extension of VIIIt, sa (SA) – superior appendages, sbp – subanal  
plate, uaob – upper apexes of IMA outer branches. 
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Figs. 169A-E. Details of Limnephilidae male genitalia. 
A – Ironoquia punctatissima (Walker), B – Lenarchus rho (Milne), C – Clistoronia magnifica (Banks), 
D – Amphicosmoecus canax (Ross), E – Potamophylax cingulatus (Steph.) (A-D – redrawn from 
Schmid, 1998; E – redrawn from Kumanski, 1988). dVIIIt – dorsum of VIIIt, dIXt – dorsum of IXt, 
gs – gonostylus, gx – gonocoxa, ima – intermediate appendages, ifa – inferior  appendages, 
phbi – phallobase lateral incision, phcrs – sclerotized straps of phallocrypt, sbp – subanal plate,  
spa – spinate area of VIIIt, vs.IFA – IFA vestigial suture. 
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Figs. 170A-C. Details of Limnephiloidea male genitalia and some metrics. 
A – Dicosmoecus gilvipes (Hagen), B – Banksiola calva Banks, C – Potamophylax lati-pennis (Curtis) (A – 
redrawn after Schmid, 1998; B – redrawn after Wiggins, 1997; C – redrawn after Nielsen 1957). aps – apex 
of phallocrypt sclerotized strip, gs – gonostylus, gx – gonocoxite, HIX – height of segment IX, laob 
– lower apexes of IMA outer branches, LdIXt – length of dorsum of tergum IX, LIXs – length of 
segment IX sternite, LlIX – lateral length of segment IX, ph – phallus, phcrs – sclerotized strips of 
phallocrypt, sac – superanal genitalic complex, sbp – subanal plate, s.IFA – suture between gs and 
gx, WIX – width of segment IX. 
 
A 
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Figs. 171A-C. Parameres, phallicata and endophallus of Limnephilidae. 
A, B – Limnephilus femoratus Zetterstedt, C – L. orientalis Mart. aprm – apical portion of paramere, bprm 
– basal part of paramere, db – distal branch of apical paramere portion, end –  en -dophallus, is – 
inner setae of the distal paramere branch, os – outer setae of the distal paramere branch, pb – 
proximal branch of apical paramere portion, pbs – setae of proximal paramere branch,  phl – 
phallicata, scs – proximal setae of the distal paramere branch, spb - setae of proximal parame- 
re branch, sprm – shaft of paramere, ths – tooth (teeth) of the proximal branch of paramere. 
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Figs. 172A-C. Details of Limnephilus femoratus (Zetterstedt) distiphallus. 
A – dorsal, B – ventral, C – lateral; B – phallicata. edd – endophallic duct, edm – endophallic 
membrane, ejd –  ejaculatory duct, end – endophallus, endf – lateral fold of endophallus, endp –
endophallus plate, env – membranous envelope of endophallic duct, gon – primary gonopore, pha 
– phallotremal atrium, phlb – basodorsal part of phallicata,  phl – phallicata, phla – membranous 
apex of phallicata, phlb – basodorsal part of phallicata, phr – phallotreme, prm – base of left 
paramere. 
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             A                                  B                                   C 
 
Figs. 173A-C. Structures of the male phallic chamber of Limnephilus femoratus (Zett.). 
A – left lateral, B – dorsal, C – ventral view (the endophallocrypt is everted). ap – phallic apodeme, apb – 
main body of phallic apodeme, apf – foot of phallic apodeme, bap – boundary between phallic 
apodeme and base of phallocrypt, bphl – base of phallicata, bpmr –base of paramere, ecphr – 
ectophallocrypt, edth – endotheca, ejd – ejaculatory duct, enm –membrane of endophallocrypt, 
enphr – endophallocrypt, hs – hyaline strip of ectophallocrypt, phcr – phallocrypt, phb – phallobase, 
phbf – phallobase fold, phtc – carina of phallotheca, phtr – phallothecal rim,  
phsh – phallic shield, pht – phallotheca, vs – vestige of phallocrypt strips. 
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Figs. 174A-M. Details of Trichoptera phallus. 
A – Hydropsyche, B – Nyctiophylax, C – Rhyacophila, D – Ceraclea, E – Colpomera,  F – Cryptochia, G – 
Goereilla, H – Neophylax, I – Thremma, J – Onocosmoecus, K – Psilop- 
teryx, L – Anabolia, M – "Limnephilus" samoedus McL (A – redrawn from Tanida, 1986;  
B – redraw from Ohkawa & Ito, 1998; C – redrawn from Schmid, 1970; D – redrawn from Botosaneanu, 
1970; F, G, J – redrawn from Wiggins, 1974, 1997, 2002; H-I – redrawn from Vineyard et al., 2005; L – 
redrawn from Parker, 1984; M – redrawn from Nimmo, 1991). dph - distiphallus, end – endophallus, edth 
– endotheca, phb – phallobase, phcr – phallocrypt, phcrs – sclerotized strips of phallocrypt, phl – 
phallicata, prm – paramere, wphl – wrinkles of phallicata. 
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Figs. 175A-P. Details of Trichoptera phallic complex. 
A – Ecnomus, B – Lype, C – Hydropsyche, D – Lepidostoma, E – Molanna, F – Oligoplectrum, G-H – 
Agrypnia, I – Agapetus,  J – Rhyacophila, K – Silo, L – Apatania, M – Dicosmoecus, N – Ecclisopteryx, O – 
Stenophylax, P – Limnephilus (A-G, I-L, N-P – redrawn from Nielsen, 1954; H, M – redrawn from Schmid, 
1998). ap – phallic apodeme, edth – endotheca, end – endophallus, phcr – phallocrypt, phb – 
phallobase, phl – phallicata, pht – phallotheca, prm – paramere. 
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Figs. 176A-G. Details of Dicosmoecinae male terminalia. 
A – Eocosmoecus frontalis (Banks), B – E. schmidi Wiggins, C – Archaeophylax ochreus Mosely, D – 
Evanophanes insignis Banks, E – Allocosmoecus partitus Banks, F – Amphicosmoecus canax (Ross), G 
– Anomalocosmoecus illiesi (Marlier) (A-F – redrawn from Wiggins, 2002). dphl – dorsal part of 
phallicata, edth – endotheca, edd – endophallic duct, ejd – ejaculatory duct, end – endophallus, 
gon – primary gonopore,  phb – phallobase, phl – phallicata, phr – phallotreme, phcrs – 
sclerotized straps of phallocrypt, prm – paramere, prs – setae of paramere.  
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Figs. 177A-C. Female genitalia of Limnephilus. 
A –Limnephilus combinatus Walker, C – Limnephilus flavicornis (Fabricius) (C – redrawn from Nielsen, 
1980). IXd – furrow between parts of IXd, IXa-d – outgrowths of segment IX, Xa-c – outgrowths of 
segment X, e.gon.VIII – external part of gonopod VIII, e.gon.IX – external part of gonopod IX, 
according  Nielsen (1980) terminology, vts - ventral transversal swelling. 
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Figs. 178A-H. Details of Limnephiloidea female genitalia. 
A, B – Ecclisopteryx guttulata (Pictet), C – Silo nigricornis (Pictet), D – Potamophylax latipennis 
(Curtis), E – Evanophanes insignis Banks, F – Eocosmoecus frontalis (Banks), G – Onocosmoecus 
unicolor Banks, H – Ecclisocosmoecus scylla (Milne) (A – dorsally, B-H – ventrally; A-D – redrawn from 
Nielsen, 1980; E-H – redrawn from Wiggins, 2002). e.gon. VIII- IX – external parts of female 
gonopods VII-IX, pma – posteromesal area of tergum VIII, IX-Xa-d – corresponding parts of 
segments IX-X, according Nielsen (1980) terminology. 
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Figs. 178I-O. Details of  Limnephilidae female genitalia. 
I-L – Limnephilus rhombicus L., M-O – "Limnephilus" major (Mart.) (I, M – lateral, K, N – dorsal, L, O – 
ventral views) (redrawn from Ruiter, 1995). e.gon.VIII-IX – external gonopods segments VIII&IX, 
IXd.g – longitudinal groove separating IXd parts, IX, X (with prefixes) – parts of segments IX and 
X according Nielsen (1980) terminology. 
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Figs. 179A-D. Details of Limnephilus spermatheca. 
A – lateral, B – frontal, C – apex of spermathecal vestibule (A-C – Limnephilus flavospino-sus (Stein), E-D – 
L. microdentatus Mart.).  av – apex of spermathecal vestibule, bav – basal membranous part of the 
apex of spermathecal vestibule, bsp – spermathecal band, fsp – spermathe-cal fold, msc – inner 
microsculpture of spermatheca wall, nav – neck of the apex of spermathecal vestibule, psdp – pre-
spermathecal diverticulum, rsp – ring of the spermathecal vestibule, spd – spermathecal duct, spt.g – 
spermathecal gland, sptv – spermathecal vestibule. 
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                                                              A 
           B                       D 
Figs. 180A-F. Details of internal genitalia and spermathecal sclerite. 
A – "Limnephilus" submonilifer Walker, B-C – "Limnephilus" major (Mart.), D-E – Dru- 
sus biguttatus (Pictet), F – Onocosmoecus unicolor (Banks) (A – redrawn from Unzicker, 1968) (A – internal 
genitalia, B – end of abdomen, C-D – spermathecal sclerite dorsally, E – late-rally, F– spermathecal sclerite 
and apex of spermathecal vestibule). ag.d – accessory gland duct, bc – bursa copulatrix, pspd – pre-
spermathecal diverticulum, spt – spermatheca, spt.d – sper-mathecal duct, spt.sc – spermathecal 
sclerite, sptv – spermathecal vestibule, ssc.o – spermathe-cal sclerite opening, ssp – spermathecal 
sclerite processes, vg – vagina, IXd – parts of segment IX. 
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Figs. 181A-H.  Details of Plenitentoria spermatheca. 
A-B, F – Phryganea japonica McL., C, E – Agrypnia czerskyi (Mart.), D – A. obsoleta (Hagen), G – 
Brachycentrus spinae Ross, H – Neothremma alicia Dodds (H – redrawn from Unzicker, 1968) (A, C-D, G-
H – lateral view, B – apex of spermathecal vestibule, E-F – inner surface of spermatheca). bc – bursa 
copulatrix, inss – inner spermathecal spicules, msc – inner  surface micro-sculpture,  pspd – pre-
spermathecal diverticulum, spd – spermathecal duct, spt.g – spermathecal gland, sptv – 
spermathecal vestibule, vg – vagina. 
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Figs. 182A-D. Spermatheca of Limnephiloidea. 
A – Goera calcarata Banks, B – Apatania stigmatella (Zett.), C1-2  – Onocosmoecus unico-lor (Banks), D – 
Verger appendiculata (Ulmer), E – Ecclisomyia kantschatica Mart. (A, B1 – redrawn from Unzicker, 1968; C1-
2 – material from different regions). bc – bursa copulatrix, pspd – pre-spermathecal diverticulum, rsp – 
ring of spermathecal vestibule, spd – spermathecal duct, spm – spermatophore, spt.g – spermathecal 
gland, sptv – spermathecal vestibule, vg – vagina. 
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Figs. 183A-D. Details of Dicosmoecinae spermatheca. 
A – Metacosmoecus nigrofasciatus Schmid, B – Austrocosmoecus hirsutus Schmid, C – Nothopsyche 
ruficollis (Ulmer), D – Philocasca rivularis Wiggins (A2, C2 – apex of sper-mathecal vestibule). enav –  
envelope of vestibule apex, rsp –  ring of the spermathecal  vestibu-le, pspd –  pre-spermathecal 
diverticulum, sgex –  spermathecal gland extension, spm – spermato-phore, spt.d – spermathecal 
duct, spt.g – spermathecal gland, sptv – spermathecal vestibule. 
 
 
sgex 
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Figs. 184A-C. Spermatheca of Pseudostenophylacinae, Drusinae, and genera  
Ironoquia and Ecclisocosmoecus.  
A – Ironoquia punctatissima (Walker), B – Pseudostenophylax adlimitans (Mart.), C – Ecclisocosmoecus scylla 
(Milne), D – Drusus biguttatus (Pictet) (B2-D2 – apex of sperma-theca vestibule; D3 – inner microcomputer of 
spermathecal wall). bc – bursa copulatrix,   
pspd – pre-spermathecal diverticulum, rsp – ring of spermathecal vestibule, sgex –  spermathecal 
gland extension, spd – spermathecal duct, spt.g – spermathecal gland, sptv –  spermathecal vestibule. 
 
 
 
    A              B1 
B2 
C                    D1 
C2 
D2 
D3 
 
sgex 
spd 
 
sptv 
spt.g 
spt.g 
 pspd 
spd 
rsp 
rsp 
       spd 
 
    pspd 
rsp 
 
  
564
 
Figs. 185A-E. Details of Amphiesmenoptera spermatheca.  
A – Lepidoptera (Tortricidae), B – Pycnopsyche subfasciata (Say), C – P. scabripennis (Rambur), D – 
"Limnephilus" alaicus (Mart.), E – Halesochila taylori (Banks) (A – re-drawn from Powell, B – redrawn 
from Unzicker, 1968). bc – bursa copulatrix, bcv – basal constriction of spermatheca, rsp – ring of 
the spermathecal  vestibule, pspd – pre-spermathecal diverticulum, sgex – spermathecal gland 
extension, spm – spermatophore, spt – spermatheca, spt.d – spermathecal duct, spt.g – 
spermathecal gland, sptv – spermathecal vestibule. 
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Figs. 186A-F. Spermatheca of Stenophylacini and some species incertae sedis. 
A – Rhadicoleptus ucenorum (McLachlan), B – Rh. alpestris spinifer (McLachlan), C – Ste-nophylax sp., D – 
S. sequax (McLachlan),  E – "Limnephilus" coenosus Curtis, F – "Limne-philus" fenestratus (Zett.) (A2-E2 – 
spermathecal vestibule). bsp – spermathecal band, sta – striate area of spermatheca. 
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Figs. 187A-F. Details of Limnephilus s.str. spermatheca. 
A – Limnephilus correptus McL., B – L. decipiens Kolenati, C – L. indivisus Walker,  D – L. stigma 
Curtis, E – L. borealis (Zett.), F – L. sansoni Banks. av – apex of spermathecal vestibule, bcv – 
basal constriction of spermathecal vestibule, mbv – main body of spermathecal vestibule, nav 
– neck of the apex of spermathecal vestibule, rsp – ring of spermathecal vestibule, spm – 
spermatophore. 
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spt.g 
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Figs. 188A-C. Details of Dicosmoecinae and Limnephilinae spermatheca. 
A – Dicosmoecus gllvipes (Hagen), B – Onocosmoecus unicolor (Banks), C – Psychogly- 
pha alascensis (Banks) (A2-C2 – apex of spermathecal vestibule) (by D. Ruiter). pspd –  
pre-spermathecal diverticulum, rsp – ring of spermathecal vestibule, spm – spermatophore, spt.g – 
spermathecal gland, sptv – spermathecal vestibule. 
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Fig. 189A-C. Details of Psychoglypha spermatheca. 
A – Psychoglypha alascensis (Banks), B – P. avigo (Ross) (B1– apical portion of sper-matheca, B2 – 
apex of spermathecal vestibule) (by D. Ruiter). pspd – pre-spermathecal diverticulum, rsp – ring of 
spermathecal vestibule, spm – spermatophore, spt.g – spermatheca gland, sptv – spermathecal 
vestibule. 
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Figs. 190A-F. Details of Limnephiloidea spermatheca. 
A – Amphicosmoecus canax (Ross), B – Pseudostenophylax edwardsi (Banks), C – Drusus brunneus 
Klapalek, D – Chaetopteryx fusca Brauer, E -F – Glyphopsyche irrorata  Fabri-cius) (A-D – details of 
spermatheca, E-F – microsculpture of outer surface). bc – bursa copu-latrix, bcv – basal constriction of 
spermathecal vestibule, bspt – basement of spermathecal vestibu-le, oos – outgrowths of outer 
spermathecal surface, spt – spermatheca, spt.g – spermathecal gland. 
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Figs. G-K. Spermatheca of Thremmatinae and Uenoinae. 
G - Neophylax ornatus, H - Oligophlebodes sierra, I - Neothremma alicia, J-K - Farula malkini  (by D. 
Ruiter). spd - spermathecal duct, spg - spermathecal gland, rsp - ring of the spermatheca (vestibule 
not developed). 
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Fig. 191A-B. Spermathecal sclerites of Ecclisomyia conspersa Banks (A) 
and Ecclisomyia maculosa Banks (B) females. 
spt.sc – spermathecal sclerite, sptv – spermathecal vestibule, op.dt.sp - processus 
spermatheca duct opening. 
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      sptv   
bc 
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Figs. 192A-F. Details of morphology of Limnephilus and "pseudo-Limnephilus" larvae. 
A-C - Limnephilus guadarramicus F Schmid, D - "Limnephilus" vittatus (Fabricius), E-F - "Limnephilus" 
wittmeri Malicky (by M. Gonzalez). LP - a characteristic "Limnephilus pattern" of dark bands on the 
whitish dorsal part of the head and along anterior and posterior edges of pronotum. 
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A
Figs. 193A-B. Habitats of typical limnephilids. 
A– Pospelovy Swamps, Khanka Lake Wetlands (Primorye, Far East of Russia) (by Kathy 
Keech); B – A pond of Kamchatka Peninsula (Far East of Russia) (by R. Kuranishi). 
B
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A 
B 
Figs. 194A-B. Habitats of typical limnephilids. 
A - Sedge swaps, Bering Island (Komandor Islands, North East of Russia) (by P.  Krestov); B - Second River, 
a tributary of Khanka Lake (Primorye, South Far East of Russia).  
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Fig. 195. A habitat of Nothopsyche nigripes Martynov. 
A small stream ("Tomiko Stream") at Troitza Bay, South Primorye, South Russian Far 
East (by Tomiko Ito). 
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Figs. 196 A-B. Habitats of rheophilous Limnephiloidea. 
A - Kravtzovka Stream, B - Kedrovaya River (Khasansky District, South Far East of Russia). (B - by 
N.V. Kurzenko). 
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Fig. 197.  Hypothetic relationships among Limnephiloidea sensu Schmid 
(after Schmid, 1955). 
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Figs. 199A-L. Color pattern of Limnephilini, Hesperophylax, and Psychoronia head. 
A – Limnephilus, B – Nemotaulius, C – Grammotaulius, D – Asynarchus, E – Platycentropus, F – 
Clistoronia, G – Lenarchus, H – Philarctus, I – Grammotaulius,  
J – Halesochila, K – Hesperophylax, L – Psychoronia. (A, D, C – redrawn from Lepneva, 1966; B, E-L 
– redrawn from Wiggins, 1996). 
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                 Fig. 200. Phylogeny of Trichoptera and Angiosperms Development (after Grimaldi & Engel, 2005).
   - The first evidence of angiosperms appears in the fossil record approximately 140 million     
      years ago, during the Jurassic period (203-135 million years ago).  
  -  The continuing development of angiosperms. 
  -  The great angiosperm radiation occurred in the mid-Cretaceous period (about 100 million    
      years ago). By the late Cretaceous, angiosperms appear to have become the predominant  
      group of land plants, and many fossil plants were recognizable as belonging to modern  
      families appeared  
 -   cases made of plant (mainly angiosperm) material.
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Appendix I 
 
GENERA OF LIMNEPHILIDAE IN CHRONOLOGICAL ORDER ACCORDING TO 
YEAR OF DESCRIPTION (valid name in bold) 
 
1815 Leach  Limnephilus 
1829 Stephens Chaetopteryx 
1833 Stephens Glyphotaelius 
1836 Stephens Halesus 
1837 Stephens Anabolia  
1837 Stephens Drusus 
1839 Burmeister Limnophilus (= Limnephilus: Fischer, 1968, unjustified 
emendation) 
1842 Rambur Limnephila (= Limnephilus: Fischer, 1968, unjustified 
emendation) 
1842 Rambur Monocentra 
1842 Rambur Enoicyla 
1848 Kolenati Chaetotaulius (= Limnephilus: Fischer, 1851; Walker, 1852, as 
   a group of Limnephilus)  
1848 Kolenati Colpotaulius (= Limnephilus:  Walker, 1852, as a group of  
Limnephilus)  
1848 Kolenati Desmotaulius (= Limnephilus: Walker, 1852, as a group of  
Limnephilus)  
1848 Kolenati Ecclisopteryx 
1848 Kolenati Glyphidotaulius (= Glyphotaelius: invalid emendation of  
Glyphotaelius  Stephens) 
1848 Kolenati Goniotaulius (= Limnephilus: Walker, 1852, as a group of  
Limnephilus)  
1848 Kolenati  Grammotaulius 
1848 Kolenati Phacopteryx (= Anabolia: Schmid, 1950, Kimmins, 1959) 
1848 Kolenati Ptyopteryx (= Enoicyla: Doehler, 1920) 
1848 Kolenati Stenophylax 
1848 Kolenati Stathmophorus (= Drusus: McLachlan, 1876) 
1850 von Heyden Dromophila (= Enoicyla: Fischer, 1969) 
1855 Hagen  Marsupus (= Drusus: Hagen, 1859) 
1859 Kolenati Peltostomis (= Drusus: Schmid, 1956) 
1867 Brauer  Acrophylax 
1867 McLachlan Cryptothrix 
1867 McLachlan Potamorites (= Drusus: Schmid, 1956) 
1871 McLachlan Platyphylax (may be a synonym of Hydatophylax according to  
   Ivanov, 1996) 
1874    McLachlan Anisogamus 
1874 McLachlan Astratus (= Limnephilus: Schmid, 1955) 
1874 McLachlan Hemipterna (= Stenophylax: McLachlan, 1875, a synonym of  
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Micropterna Stein, 1874 
1874 Stein  Anomalopteryx (= Anomalopterygella: preoccupied in Aves) 
1874 Stein  Chaetopterygopsis  
1874 Stein  Micropterna (= Stenophylax: Botosaneanu, 1992) 
1874 Stein  Psilopteryx 
1875 McLachlan Arctoecia (= Anabolia: Kimmins, 1957) 
1875 McLachlan Dicosmoecus 
1876    McLachlan Chilostigma 
1880 McLachlan Asynarchus 
1880 McLachlan Catadice (= Drusus: Schmid, 1956) 
1880 McLachlan Metanoea 
1880 McLachlan Philarctus 
1880 McLachlan Stasiasmus (= Drusus: Schmid, 1956) 
1882 McLachlan Mesophylax 
1891 Thomson Arctopora 
1891 Thomson Caenotaulius (= Limnephilus: originally a subgenus of  
   Limnephilus; objective synonym of  Goniotaulius) 
1891 Thompson Parachiona 
1891 Thomson Spilotaulius (= Limnephilus: originally a subgenus of  
   Limnephilus;  Fischer, 1968) 
1891 Wallengren Hydatophylax 
1891 Thomson Hypnotranus (= Parachiona: Wallengren, 1891) 
1891 Wallengren Potamophylax 
1891 Wallengren Psiadosporus (= Limnephilus: Schmid, 1955 
1891 Wallengren Rhadicoleptus 
1900 Banks  Homophylax 
1900 Banks  Leptophylax 
1903 Banks  Anabolina (= Limnephilus: Ross, 1938; Ross & Merkley, 1952) 
1904 Banks  Glyphopsyche 
1905 Banks  Pycnopsyche 
1905 Ulmer  Platycentropus 
1906 Banks  Nemotaulius 
1906 Banks  Nothopsyche 
1906 Ulmer  Monocosmoecus 
1907 Klapalek Annitella 
1907 Banks   Allophylax (= Ironoquia: preoccupied by Bedel, 1906) 
1907 Banks  Ecclisomyia 
1907 Banks  Halesochila 
1907 Ulmer  Antarctoecia 
1907 Ulmer  Astenophylax (= Hydatophylax: Schmid, 1950) 
1908 Dziedzielewicz Heliconis (= Annitella: Raciecka, 1934) 
1909 Martynov Limnophiloides (= Philarctus: Fischer, 1969) 
1909 Martynov Pseudostenophylax 
1909 Martynov Anabolioides (= Anabolia: Schmid, 1955) 
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1913 Martynov Chaetopterna 
1914 Martynov Chilostigmodes 
1914 Martynov Lenarchus 
1914 Martynov Praecosmoecus (= Ecclisomyia: Schmid, 1949) 
1915 Martynov Psilopterna 
1916 Banks  Algonquina (= Limnephilus: Ross, 1938) 
1916 Banks  Allegophylax (= Pycnopsyche: Ross, 1944) 
1916 Banks  Apolopsyche (= Limnephilus: Milne, 1935, as synonym of  
Algonquina) 
1916 Banks  Clistoronia 
1916 Banks  Eustenace (= Pycnopsyche: Ross, 1944) 
1916 Banks  Hesperophylax 
1916 Banks  Hylepsyche (= Platycentropus:  Betten, 1926) 
1916 Banks  Ironoquia 
1916 Banks  Psychoronia 
1916 Martynov Chaetopterygella (= Chaetopteryx: Schmid, 1959) 
1917 Navas  Enoicylopsis 
1918 Navas  Caborius (= Ironoquia: name for Allophylax)  
1918 Navas  Isocentropus (= Monocosmoecus: Schmid, 1955) 
1918 Navas  Nostrafilla (= Verger: possibly a synonym of Magellomyia,  
   Schmid, 1955; Flint, Holzenthal & Harris, 2000 ("1999") 
1918 Navas  Verger 
1920 Banks  Magellomyia (= Verger: Schmid, 1955; Flint, Holzenthal & 
   Harris, 2000 ("1999") 
1920 Banks  Zaporota (= Limnephilus: Schmid, 1955) 
1924 Martynov Anisogamodes 
1924 Martynov Pseudohalesus (= Pseudostenophylax: Schmid, 1955) 
1926 Sibley  Rheophylax (= Limnephilus: Milne, 1935, preoccupied in 
   Protozoa, synonym of Anabolina) 
1928 Martynov Astratodes (= Limnephilus: Schmid, 1955) 
1930 Navas  Chiloecia 
1930 Navas  Nolga (= Monocosmoecus: Schmid, 1950) 
1931 Carpenter Miopsyche (fossil genus) (= Limnephilus: Carpenter, 1992) 
1934 Betten  Drusinus (= Pseudostenophylax: Schmid, 1955) 
1935 Forsslund Pseudopotamorites (= Phylostenax: Fischer, 1967) 
1935 Martynov Parapotamorites (= Pseudostenophylax: Schmid, 1955) 
1935 Mosely Phylostenax  
1935 Navas  Pielus 
1936 Mosely Astenophylina (= Limnephilus: Grigorenko, 2002) 
1936 Mosely Astenophylodes (= Pseudostenophylax: Schmid, 1955) 
1936 Martynov Astratodina 
1936 Mosely Stenophyliella (= Pseudostenophylax: Schmid, 1955) 
1936 Mosely Stenophylina (= Pseudostenophylax: Schmid,1955) 
1936 Mosely Trichophylax (= Pseudostenophylax: Schmid, 1955) 
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1940 Banks  Evanophanes 
1940 Betten& Frenesia 
Mosely 
1941 Ross  Philocasca 
1943 Banks  Allocosmoecus 
1943 Banks  Clostoeca 
1943 Banks  Onocosmoecus 
1943 Banks  Phanocelia 
1943 Schmid Allocosmoecus  
1944 Ross  Chyranda 
1944 Ross  Grensia 
1944 Ross  Psychoglypha  
1949 Schmid Australomyia (= Verger: Fischer 1967) 
1950 Kimmins Aplatyphylax 
1950 Ross  Cryptochia 
1951 Schmid Chionophylax 
1952 Botosaneanu Carpathopsyche (= Annitella: Murgoci & Botosaneanu, 1957) 
1952 Schmid Acropsilopteryx (= Annitella: Sipahiler, 1998) 
1952 Schmid Brachypsyche  
1952 Schmid Lenarchulus (= Arctopora: Fischer, 1969) 
1952 Schmid Macrotaulius (a subgenus of Nemotaulius) 
1952 Schmid Paralenarchus (a subgenus of Lenarchus) 
1952 Schmid Prolenarchus (a subgenus of Lenarchus) 
1952 Schmid Praeannitella (a subgenus of Annitella) 
1952 Schmid Pseudopsilopteryx 
1953 Kimmins Archaeophylax 
1954 Denning Desmona  
1955 Schmid Allogamus 
1955 Schmid Amphicosmoecus 
1955 Schmid Austrocosmoecus 
1955 Schmid Clistoroniella (a subgenus of Clistoronia) 
1955 Schmid Consorophylax 
1955 Schmid Isogamus 
1955 Schmid Leptodrusus 
1955 Schmid Leptogamus (= Leptotaulius: lapsus for Leptotaulius according to  
Fischer, 1973) 
1955 Schmid Leptotaulius 
1955 Schmid Melampophylax 
1955 Schmid Metacosmoecus 
1957 Botosaneanu Metapsilopteryx (a subgenus of Psilopteryx)  
1957 Schmid Anomalocosmoecus 
1958 Schmid  Beaumontia (= Platycosmoecus: Schmid, 1964: "preoccupied  
   multiple times") 
1962 Kobayashi Kogurea (= Dicosmoecus: Wiggins & Richardson, 1982) 
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1964 Schmid Ecclisocosmoecus 
1964 Schmid Platycosmoecus 
1966 Fischer Anomalopterygella 
1967 Marinkovic- Vareshiana (= Annitella: Malicky, 2005) 
Gospodnetic 
1979 Mey  Badukiella 
1979 Mey  Kelgena  
1980 Kumanski Psylopterygopsis (= Kelgena: Kumanski, 1980) 
1984    Wiggins & Sphagnophylax 
Winchester 
1986 Sipahiler Rizeiella 
1987 Kumanski Chaetopteroides 
1987    Nimmo            Monophylax (originally a subgenus of Psychoglypha) (as 
   synonym of Desmona: Wiggins & Wisseman, 1990)   
1987 Wiggins Lepnevaina 
1989    Wiggins Eocosmoecus 
            &Richardson 
1995 Nimmo Thermophylax 
2000 Nishimoto,  Rivulophilus  
Nozaki & 
Ruiter 
2002 Siphahiler Hadimina 
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Appendix II 
 
LIST OF LIMNEPHILID GENERA AND SPECIES BY KOLENATI, 1848 WITH 
FISHER’S (1968, 1969, 1970) AND RECENT NOMENCLATURAL COMMENTS 
 
TRICHOPTERA  
 
Familia Heteropalpoidea 
 
Tribus 1.  Limnophiloidea 
 
Genus Glyphidotaulius Kolenati, 1848 
Gen Spec Trich 1: 30, 36. 
  = Glyphotaulius Kolenati, 1848, Gen Spec Trich 1: 30, 36. 
Invalid emendation of Glyphotaelius Stephens). Type species: Phryganea pellucida  
Retzius (type of Glyphotaelius). 
 
Glyphidotaulius umbraculum Kolenati, 1848  
= Nemotaulius punctatolineatus (Retzius, 1783, de Geer Gen Spec Insect p 56,  
Phryganea; Germany): FCJ Fischer, 1967, Trich Cat 8: 258. 
 
Glyphidotaulius pellucidus (Retzius, 1783) 
= Glyphotaelius pellucidus (AJ Retzius, 1783, C de Geer Gen Spec Insect p 55,  
Phryganea; Sweden). 
 
Genus Grammotaulius Kolenati, 1848 
Gen Spec Trich 1: 30, 38. Type species: Phryganea interrogations JW Zetterstedt  
(selected by LJ Milne, 1935, Stud N Amer Trich 2:27). 
 
Grammotaulius lineola (Schrank, 1781) 
 Enum Ins p 307-308, Phryganea; Austria. 
= Grammotaulius nigropunctatus (Retzius, 1783, C de Geer Gen Spec Ins p 55-56,  
Phryganea), in part (as a synonym of Phryganea atomaria in the sense of JC Fabricius, 
1793, not JF Gmelin, 1789; HA Hagen 1857 Zoologist 15: 5783). 
 
Grammotaulius atomarius (Fabricius, 1793) 
= Grammotaulius nigropunctatus (AJ Retzius, 1783, C de Geer Gen Spec Ins p 55-56),  
Phryganea: Phryganea lineola F von Paula Schrank, 1781, Enum Ins p 307- 308, in part 
 (as a synonym of Phryganea atomaria in the sense of JC Fabricius 1793 not JF Gmelin  
1789, HA Hagen 1857 Zoologist 15: 5783), Austria. 
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Grammotaulius interrogationis (Zett., 1840) 
 Ins Lapp p 1063-1064), Phryganea; Greenland. 
 
 
Genus Chaetotaulius Kolenati, 1848 
Gen Spec Trich 1: 30, 41. 
  =Limnephilus WE Leach, 1815, in D Brewster, Edinb Encycl 9, 1 Entom p 136:   
H Fischer, 1851, Jber Ver Naturk Mannheim 17: 68. Type species: Phryganea rhombica  
C Linnaeus (selected by FCJ Fischer, 1968, Trich Cat 9: 4).  
 
Chaetotaulius vitratus Kolenati, 1848 
  Gen Spec Trich 1:23, 26, 30, 42. 
= Limnephilus lunatus J Curtis, 1834, Phil Mag 4:123 (HA Hagen, 1860, Ann Soc ent 
Belg 4:70), Britain. 
 
Chaetotaulius borealis (Zetterstedt, 1840) 
 Ins Lapp p 1062-1063, Phryganea; Lapland. 
  = Limnephilus borealis (JW Zetterstedt, 1840, Ins Lapp p 1062-1063), Phryganea;  
  Lapland. 
Chaetotaulius nobilis Kolenati, 1848 
  =Limnephilus decipiens (F Kolenati, 1848, Gen Spec Trich 1: 31, 44),    
  Chaetotaulius: Chaetotaulius nobilis F Brauer not F Kolenati, 1855, Verh zool bot Ges 5:  
721 (as syn of Limnephilus decipiens, R McLachlan 1868, Ent Annual p 2), Austria.  
 
Chaetotaulius angustatus Kolenati, 1848  
= Limnephilus affinis J Curtis, 1834, Phil Mag 4: 123; Chaetotaulius angustatus F  
Kolenati, 1848, Gen Spec Trich 1: 31, 43-44 (FCJ Fischer, 1968, Trich Cat 9: 21),  
Austria. 
 
Chaetotaulius Decipiens Kolenati, 1848 
Limnephilus decipiens (F Kolenati, 1848, Gen Spec Trich 1: 31, 44), Chaetotaulius: 
 Bosnia ("Carniola"), Dalmatia, Hungary, the Balkans. 
 
Chaetotaulius flavicornis (Fabricius, 1787) 
  Limnephilus flavicornis (JC Fabricius, 1787, Mant Ins 1: 245), Phryganea; Germany. 
 
Chaetotaulius rhombicus (Linnaeus, 1758) 
  Limnephilus rhombicus (C Linnaeus, 1758, Syst Nat Ed 10: 548), Phryganea; Sweden 
 
Chaetotaulius signifier (Zetterstedt, 1840) 
  = Limnephilus elegans J Curtis, 1834, Phil Mag 4: 124: Phryganea signifer JW  
Zetterstedt, 1840, Ins Lapp p 1063 (FCJ Fischer, 1968, Trich Cat 9: 98), Lapland.  
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Chaetotaulius striola Kolenati, 1848 
  = Limnephilus nigriceps (JW Zetterstedt, 1840, Ins Lapp p 1066), Phryganea: 
  Chaetotaulius striola F Kolenati, 1848, Gen Spec Trich 1: 26, 31, 47 (FCJ Fischer, 1968,  
Trich Cat 9: 245-246), Poland.  
 
Genus Colpotaulius Kolenati, 1848  
 Gen Spec Trich 1: 31, 47 (F Schmid, 1955, Mitt Schweiz ent Ges 28 Beih, p 130,  
 133), type species: Colpotaulius excisus F Kolenati (selected by DE 
 Kimmins, 1950, Entomologist 83: 58).  
 
Colpotaulius excisus Kolenati, 1848 
= Colpotaulius incisus Curtis; Colpotaulius excisus F Kolenati, 1848, Gen Spec Trich 1:  
23, 25, 31, 48, pl 1 f 4 (FCJ Fischer, 1968, Trich Cat 9: 195), Germany, Poland ("Silesia".  
 
Colpotaulius vulsella Kolenati, 1848 
 Gen Spec Trich 1: 31, 48 
  = Limnephilus fuscinervis (JW Zetterstedt, 1840, Ins Lapp p 1065),  
  Phryganea: Colpotaulius vulsellus F Kolenati, 1848, Gen Spec Trich 1: 31, 48(FCJ  
Fischer, 1968, Trich Cat 9: 150), Germany.  
 
Genus Goniotaulius Kolenati, 1848 
= Limnephilus WE Leach, 1815, in D Brewster, Edinb Encycl 9, 1 Entom p 136:  
Goniotaulius F Kolenati, 1848, Gen Spec Trich 1: 31, 48 (F Walker, 1852, Cat Br Mus  
Neur 1: 24, as group of Limnephilus), type species: Phryganea vittata JC Fabricius 
(selected by FCJ Fischer, 1968, Trich Cat 9: 7.  
 
Goniotaulius vittatus (Fabricius, 1798) 
  Ent Syst Suppl p 201), Phryganea; Germany.  
 
Goniotaulius flavus (Linnaeus, 1758) 
= Limnephilus centralis J Curtis, 1834, Phil Mag 4: 124; Limnophilus flavus C  
Linnaeus, 1758, Syst Nat ed 10: 549 (M Rostock, 1879, SB Ges Isis Dresden 69, as  
synonym of Limnophilus centralis), Sweden. 
 
Goniotaulius fuscinervis (Zetterstedt, 1840) 
= Limnephilus fuscinervis (JW Zetterstedt, 1840, Ins Lapp p 1065), Phryganea; Lapland. 
 
Goniotaulius anastomosis Kolenati, 1848 
  = Limnephilus affinis J Curtis, 1834, Phil Mag 4: 123: Goniotaulius anastomosis  
F Kolenati, 1848, Gen Spec Trich 1: 23, 26, 31, 52 (FCJ Fischer, 1968, Trich Cat 9: 21),  
Hungary. 
  
Goniotaulius femoratus (Zetterstedt, 1840) 
= Limnephilus femoratus (JW Zetterstedt, 1840, Ins Lapp p 1065), Phryganea; Lapland. 
 
Goniotaulius fenestratus (Zetterstedt, 1840) 
= Limnephilus fenestratus (JW Zetterstedt, 1840, Ins Lapp, 1864) Phryganea, Lapland. 
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Goniotaulius trimaculatus (Zetterstedt, 1840) 
  = Arctopora trimaculata (JW Zetterstedt, 1840, Ins Lapp p 1065), Phryganea; Lapland. 
 
Goniotaulius griseus (Linnaeus, 1758) 
= Limnephilus griseus (C Linnaeus, 1758, Syst Nat ed 10: 547), Phryganea; Sweden. 
 
Goniotaulius stigmaticus (Curtis, 1834) 
  = Limnephilus stigma J Curtis, 1834, Phil Mag 4: 123; Britain. 
 
Goniotaulius concentricus Kolenati, 1848 
= Limnephilus politus R McLachlan, 1865, Tr Ent Soc London (3) 5: 39-40, pl 9 f  
24: Goniotaulius concentricus F Kolenati, 1848, Gen Spec Trich 1: 22, 23, 31, 55-56 
(FCJ Fischer, 1968, Trich Cat 9: 268), Lapland, Sweden, Russia.  
 
 
Genus Desmotaulius Kolenati, 1848 
= Limnephilus WE Leach, 1815, in D Brewster, Edinb Encycl 9, 1 Entom p 136: 
Desmotaulius F Kolenati, 1848, Gen Spec Trich 1: 31, 56 (F Walker, 1852, Cat Br Mus  
Neur 1: 36, as group of Limnephilus), type species: Phryganea hirsutua FJ Pictet  
(selected by FCJ Fischer,1968, Trich Cat 9: 6). 
 
Desmotaulius planifrons Kolenati, 1848 
= Asynarchus planifrons (F Kolenati, 1848, Gen Spec Trich 1: 25, 26, 31, 56-57), 
Desmotaulius; Canada.  
 
Desmotaulius megerlei Kolenati, 1848 
= Limnephilus sparsus J Curtis, 1834, Phil Mag 4: 123: Desmotaulius megerlei F  
Kolenati, 1848, Gen Spec Trich 1: 31, 57 (FCJ Fischer, 1968, Trich Cat 9: 312, as syn of  
Limnephilus sparsus), Germany, Austria, Czech Republic.  
 
Desmotaulius hirsutus (Pictet, 1834) 
= Limnephilus hirsutus (FJ Pictet, 1834, Rech Phryg p 159, pl 11 f 10), Phryganea; 
Switzerland.  
 
Desmotaulius fumigatus Germar, 1827 
= Limnephilus fumigatus (EF Germar, 1827, Fauna Europ 13 pl 21 and text),  
Phryganea; Germany.  
 
Genus Phacopteryx Kolenati, 1848 
= Anabolia JF Stephens, 1837 ("1836"), Ill Br Ent 6: 204, 229: Phacopteryx F Kolenati, 
 1848, Gen Spec Trich 1: 32, 59 (DE Kimmins, 1959, Bull zool Nomencl 17: 35- 
36), type species: Phacopteryx granulata F Kolenati (monobasic)  
 
Phacopteryx granulata Curtis, 1834 
= Anabolia brevipennis (J Curtis, 1834, Phil Mag 4: 125), Limnephilus: Phacopteryx 
granulata F Kolenati, 1848, Gen Spec Trich 1: 22, 23, 25, 32, 59-60, pl 1 f 8 (DE 
Kimmins,  1959, Bull zool Nomencl 17: 35-36), Russia, Germany, Silesia.  
 
Genus Stathmophorus Kolenati, 1848 
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  = Drusus JF Stephens, 1833, Nom Br Ins, ed 2: 120: Stathmophorus F Kolenati,  
1848, Gen Spec Trich 1: 32, 60 (R McLachlan, 1876, Stettin ent Zeit 28: 52-53), type  
species: Stathmophorus destitutus F Kolenati (selected by FCJ Fischer, 1967, Trich Cat 8:  
159). 
 
Stathmophorus fuscus Kolenati, 1848 
= Anabolia laevis (JW Zetterstedt, 1940, Ins Lapp p. 1065), Phryganea: Statmophorus  
fuscus F Kolenati, 1849, Gen Spec Trich 1: 18, 32, 61, partim (FSS Fischer, 1969, Trich  
Cat 10:37) Russia.   
 
Stathmophorus destitutus Kolenati, 1848 
= Drusus destitutus (F Kolenati, 1848, Gen Spec Trich 1: 32, 60-61), Stathmophorus; 
Poland.  
 
Genus Stenophylax Kolenati, 1848 
  Gen Spec Trich 1: 32, 62. Type species: Stenophylax striatus F Kolenati  
  not C Linnaeus (selected by PE Kimmins, 1950, Entomologisy 83:59-60). 
 
Stenophylax puberulus (Zetterstedt, 1840) 
= Parachiona picicornis (FJ Pictet, 1834, Rech Phryg p 155-156, pl 11 f 9),  
Phryganea: Phryganea puberula JW Zetterstedt, 1840, Ins Lapp p 1066-1067 (FCJ  
Fischer, 1969, Tric Cat 10: 212), Lapland. 
 
Stenophylax arcticus Kolenati, 1848 
  = Limnephilus coenosus J Curtis, 1834, Phil Mag 4: 123: Stenophylax arcticus F  
Kolenati, 1848, Gen Spec Trich 1: 25, 32, 63-64, as species (R McLachlan, 1884, Rev  
Syn Add Suppl p 8, as variety), Lapland.  
 
Stenophylax pilosus Kolenati, 1848 
 = Potamophylax rotundipennis (F Brauer, 1857, Neur Austr p 49, f 54-55), Anabolia: 
  Stenophylax pilosus F Kolenati, 1848, Gen Spec Trich 1: 24, 26, 32, 64 (FCJ Fischer,  
1969, Trich Cat 10: 160), Balkans, Austria, Sweden "?". 
 
Stenophylax striatus Kolenati, 1848 
  = Stenophylax nycterobius (R McLachlan, 1875, Rev Syn p 139-140, pl 15 f 1- 
  6), Micropterna: Stenophylax striatus F Kolenati, 1848, Gen Spec Trich 1: 32, 64-65, in  
part (FCJ Fischer, 1969, Trich Cat 10: 257), type country not mentioned.  
 
Stenophylax meridionalis Kolenati, 1848 
= Mesophylax aspersus (P Rambur, 1842, Hist nat Nevr p 475), Limnephila: Stenophylax 
meridionalis F Kolenati, 1848, Gen Spec Trich 1: 26, 32, 65-66 (FCJ Fischer, 1969, Trich 
Cat 10: 272), Crete. 
 
Stenophylax alpestris Kolenati, 1848 
  = Rhadicoleptus alpestris (F Kolenati, 1848, Gen Spec Trich 1: 26, 32, 66), Stenophylax;  
  Bosnia.  
 
Stenophylax nigridorsus Kolenati, 1848 
  = Limnephilus dispar R McLachlan, 1875, Rev Syn p 97-98, pl 10 f 1-3, Limnophilus:  
  Stenophylax nigridorsus F Kolenati, 1848, Gen Spec Trich 1: 23, 32, 66-67 (FCJ Fischer,  
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  1968, Trich Cat 9: 92), Poland. 
 
Stenophylax pantherinus variety brittingeriana Kolenati, 1848 
= Potamophylax luctuosus (M Piller & L Mitterpacher, 1783, Iter per Poseganam p 85, pl  
6 f 6), Phryganea: Stenophylax pantherinus variety brittingeriana F Kolenati, 1848,  Gen  
Spec Trich 1: 67 (FCJ Fischer, 1969, Trich Cat 10: 144), Austria. 
 
Stenophylax pantherinus variety glometrina Kolenati, 1848 
 = Potamophylax luctuosus (Piller & L Mitterpacher, 1783): Stenophylax pantherinus  
 variety geometrina F Kolenati, 1848; Germany, Silesia. 
 
Genus Halesus Stephens, 1836 
  Ill Br Ent 6: 204, 208: Phryganea digitata F von Paula Schrank (selected  
  by JO Westwood, 1840, Intr mod class Ins 2, Syn Genera P 49). 
 
Halesus digitatus Schrank, 1781 
  Enum Ins Austr p 309), Phryganea; Austria. 
 
Halesus nigricornis Kolenati, 1848 
  = Allogamus uncatus (F Brauer, 1857, Neur Austr p 47, f 44), Halesus: Hallesus  
nigricornis F Kolenati, 1848, Gen Spec Trich 1: 23, 32, 70, in part (FCJ Fischer, 1969,  
Trich Cat 10: 287), type country not mentioned. 
 
Halesus auricollis (Pictet, 1834) 
= Allogamus auricollis (FJ Pictet, 1834, Rech Phryg p 141-142, pl 8 f 1 a-f), Phryganea; 
Switzerland.  
 
 Halesus poecilus Kolenati, 1848 
= Ecclisopteryx guttulata (FJ Pictet, 1834, Rech Phryg p 143-144, pl 11 f 4),  
Phryganea: Hallesus poecilus F Kolenati, 1848, Gen Spec Trich 1: 32, 71 (FCJ Fischer, 
1967, Trich Cat 8: 207), Austria, Carinthia. 
 
Genus Chaetopteryx Stephens, 1829 
  Nomencl Br Ins, p 28: Chaetopterygella abchazica AV Martynov (monobasic). 
 
Chaetopteryx villosa (Fabricius, 1798) 
Ent Syst Suppl p 200-201), Phryganea; Sweden.  
 
 Chaetopteryx tuberculosa (Pictet, 1834) 
  = Chaetopteryx villosa (JC Fabricius, 1798, Ent Syst Suppl p 200-201), Phryganea:   
  Phryganea tuberculosa FJ Pictet, 1834, Rech Phryg p 140-141, pl 7 f 4 a-e  
(CW Dale, 1896, Entomologist 29: 49), Switzerland. 
 
Chaetopteryx rugulosa Kolenati, 1848  
Gen Spec Trich 1: 33, 73, Dalmatia [Croatia].  
 
Genus Ptyopteryx Kolenati, 1848 
  = Enoicyla P Rambur, 1842, Nist nat Nevr, p 488: Ptyopteryx F Kolenati, 1848,  
Gen Spec Trich 1: 33, 73 (W Doehler,1920, Zool  Anz 51: 3, 6-13, f 1-3), type species:  
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Ptyopteryx reichenbachii F Kolenati (monobasic). 
 
Ptyopteryx reichenbachii Kolenati, 1848 
  =Enoicyla reichenbachii (F Kolenati, 1848, Gen Spec Trich 1: 23, 33, 74, pl 2 f 12),  
  Ptyopteryx; Germany.  
 
Genus Ecclisopteryx Kolenati, 1848 
  Gen Spec Trich 1: 33, 74: Ecclisopteryx decarlica F Kolenati  
  (monobasic). 
 
Ecclisopteryx dalecarlica Kolenati, 1848 
  = Ecclisopteryx guttulata (FJ Pictet, 1834, Rech Phryg p 143-144, pl 11 f 4), Phryganea:  
  subspecies Ecclisopteryx guttulata dalecarlica F Kolenati, 1848, Gen Spec Trich 1: 25,  
  33, 75, pl 2 f 13, Sweden.  
 
Genus Apatania Kolenati, 1848 
  Gen Spec Trich 1: 33, 75: Apatania wallengreni R McLachlan (designated  
  by ICZN Opinion 586, 1961, in response to request by DE Kimmins,  
  1959, Bull Zool Nom 17 (1/2): 37-38. 
 
Apatania vestita Kolenati, 1848 
 = Apatania wallengreni R McLachlan, 1871, Ent monthly Mag 7: 281, nomen novum for  
 Apatania vestita F Kolenati, 1848, Gen Spec Trich 1: 23, 33, 76-77, pl 2 f 14,  
 Sweitzerland?, Germany?, Lapland, Silesia [Poland]. 
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Appendix III 
THE STRUCTURE AND COMPOSITION OF FAMILY LIMNEPHILIDAE 
BEFORE THE REVISION (after Morse, 2003) 
 
 
PLACEMENT UNCERTAIN IN LIMNEPHILIDAE: 
 
GENUS Sphagnophylax Wiggins & Winchester, 1984 (Type species: Sphagnophylax meiops  
Wiggins & Winchester, 1853, orig. desig., monobasic 
meiops Wiggins & Winchester, 1984, Canadian J Zool 62(9): 1853, figs.  
 
 
FAMILY Limnephilidae Kolenati, 1848 (Type genus: Limnephilus Leach,  
1815)  
 
SUBFAMILY Dicosmoecinae Schmid, 1955 (Type genus: Dicosmoecus  
McLachlan, 1875) 
 
GENUS Allocosmoecus Banks, 1943 (Type species: Allocosmoecus partitus Banks, 1943,   
 monobasic) 
partitus Banks, 1943, Bull Mus comp Zool Harvard 92: 365-266, pl 4, f 73, 
 74, 76. 
GENUS Amphicosmoecus Schmid, 1955 (Type species: Dicosmoecus canax Ross, 1947, orig.  
 desig., monobasic?)  
 canax Ross, 1947, Tr Amer ent Soc 73: 149-150, pl 6 f 32-32A.  
GENUS Anomalocosmoecus Schmid, 1957 (Type species: Anomalocosmoecus blancasi Schmid,  
 1957, orig. desig.) 
 argentinicus Flint, 1983, Smithsonian Contr Zool no 377: 66, figs.  
 blancasi Schmid, 1957, Beitr Ent 7: 390-391, textfig, pl 9 f 37-41.  
 illiesi (Marlier, 1962, Bull Inst Sci nat Belg 38 no 27: 5-6, 8-9, f 2-3), 
 Magellomyia.  
 subtropicalis (Schmid, 1955, Mem Soc Vaud Sci nat 146, pl 6 f 10-11),  
 Magellomyia.  
GENUS Antarctoecia Ulmer, 1907 (Type species: Dicosmoecus nordenskioeldii Ulmer, 1905,  
 monobasic). 
 nordenskioeldii (Ulmer, 1905, Ann Hofmus Wien 20: 65-66, f 17-19),  
 Dicosmoecus. 
GENUS Archaeophylax Kimmins, 1953 (Type species: Archaeophylax ochreus Mosely, 1953, 
 orig. desig.) 
canarus Neboiss, 1962, Mem nat Mus Vict no 25: 250, figs. 
ochreus Mosely, 1953, in Mosely and Kimmins Trich Australia NZealand p 27- 
 28, 527, f 11-12.  
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vernalis Neboiss, 1977, Memoirs nat Mus Vict 38: 79, figs.  
GENUS Austrocosmoecus Schmid, 1955 (Type species: Austrocosmoecus hirsutus Schmid, 1955,  
 orig. desig.,   monobasic?) 
 hirsutus Schmid, 1955, Mitt Schweiz ent Ges 28 Beih, p 56, f 29-31.  
GENUS Cryptochia Ross, 1950 (Type species: Parachiona pilosa Banks, 1907, orig. desig.) 
 califca Denning, 1968, Pan-Pacif Ent 44: 22, f 9.  
 denningi Wiggins, 1975, Canadian Ent 107(3): 331, figs.  
 excella Denning, 1964, Pan-Pacif Ent 40: 244-245, f 5-5B.  
 furcata Denning, 1953, Pan-Pacif Ent 29: 166-168, f 2-2C.  
 neosa Denning, 1954, J Kansas ent Soc 27: 61-62, f 7.  
 pilosa (Banks, 1907, P ent Soc Wash 8: 121, pl 9 f 13), Parachiona. 
 shasta Denning, 1975, Pan-Pacific Ent 51(4): 324, figs.  
GENUS Dicosmoecus McLachlan, 1875 (Type species: Stenophylax palatus McLachlan, 1872 
selected by Ross,  1944) 
               = Kogurea Kobayashi, 1962 (Type species: Kogurea ezoensis Kobayashi, orig. desig.)  
atripes (Hagen, 1875 ("1873"), Rep geol Surv Terr (Colorado) p 600-601, 605,  
 606), Platyphylax.  
gilvipes (Hagen, 1875, Rep geol Surv Terr (Colorado) (1873) p 601-602, 605), 
Stenophylax.  
jozankeanus (Matsumura, 1931, 6000 Ill ins Japan p 1126, fig), Stenophylax.  
obscuripennis Banks, 1938, Psyche 45: 76-77, pl 11 f 4-5.  
alatus (McLachlan, 1872, Ann Soc ent Belg 15: 63-64, pl 1 f 14, 14a),  
 Stenophylax.  
pallicornis Banks, 1943, Bull Mus comp Zool Harvard 92: 359-360, pl 4 f 82,  
 83, 86, 87.  
GENUS Ecclisocosmoecus Schmid, 1964 (Type species: Ecclisocosmoecus spinosus Schmid,  
 orig. desig. ) 
scylla (Milne, 1935, Stud N Amer Trich 2: 37, 50), Ecclisomyia.  
spinosus Schmid, 1964, Can Ent 96: 830, f 22-24.  
GENUS Ecclisomyia Banks, 1907 (Type species: Ecclisomyia conspersa Banks, orig. desig.) 
= Praecosmoecus Martynov, 1914 (Schmid, 1949, Acta zool Lilloana 8: 591, 601), type species:  
 Praecosmoecus kamtshaticus Martynov, monobasic)                                  
            bilera Denning, 1951, J Kansas ent Soc 24: 161, pl f 5 A-C.  
 conspersa Banks, 1907, P ent Soc Wash 8: 123, pl 9 f 14.  
 digitata (Martynov, 1929, Konowia 8: 302-305, f 7-12), Praecosmoecus.  
kamtschatica (Martynov, 1914, Rev Russe Ent 13 (1913): 478-479, f 1), 
Praecosmoecus.  
 maculosa Banks, 1907, P ent Soc Wash 8: 123-124, pl 9 f 18.  
GENUS Eocosmoecus Wiggins & Richardson, 1989 (Type species: Drusinus frontalis Banks,  
 orig. desig.) 
frontalis (Banks, 1943, Bull Mus comp Zool Harvard 92: 350-351, pl 2 f 28,  
 29), Drusinus.  
schmidi (Wiggins, 1975, Canadian Ent 107(3): 329, figs), Dicosmoecus  
GENUS Evanophanes Banks, 1940 (Type species: Evanophanes insignis Banks, orig. desig.  
 monobasic) 
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insignis Banks, 1940, P US Mus 88: 211-212, pl 39 f 71. 
GENUS Ironoquia Banks, 1916 (Type species: Chaetopsterygopsis parvula Banks, monobasic) 
= Allophylax Banks, 1907, P ent Soc Washington 8: 119 (preoccupied by Bedel, 1906), type 
 species: Halesus punctatissimus Walker, orig. desig.) 
= Caborius Navas, 1918, Mem Ac Cienc Barcelona (3) 14, no 4:362 (new name for Allophylax 
 1951, Mitt Schweiz ent Ges 24: 324- 327, f 15-23), type species: Halesus punctatissimus 
Walker (replacement) 
dubia (Stephens, 1837, Ill Brit Ent 6: 232), Anabolia (Drusus). 
kaskaskia (Ross, 1944, Bull Illinois Nat Hist Surv 23: 197, 198-199, 299, f 632, 
686 A-B), Caborius. 
lyrata (Ross, 1938, Bull Illinois nat Hist Surv 21: 163, f 100), Caborius. 
parvula (Banks, 1900, Tr Amer ent Soc 26: 256), Chaetopterygopsis. 
plattensis Alexander & Whiles, 2000, Entomol News 111(1): 1-7, f 1-4. 
punctatissima (Walker, 1852, Cat Br Mus Neur 1: 17), Halesus. 
GENUS Metacosmoecus Schmid, 1955 (Type species: Metacosmoecus nigrofasciatus Schmid,  
 orig. desig., monobasic) 
nigrofasciatus Schmid, 1955, Mitt Schweiz ent Ges 28 Beih p 40, f 13-14. 
GENUS Monocosmoecus Ulmer, 1906 (Type species: Monocosmoecus vanderweelii G Ulmer 
(selected by Schmid, 1955) 
aberrans Flint, 1969, P ent Soc Washington 71(4): 508-509, f 29-32.  
hyadesi (Mabille, 1888, Mission sci Cap Horn 6 D 3: 7-9, pl Nevr f 4, 4a-b), 
 Halesus.  
minor Schmid, 1955, Mem Sco Vaud Sci nat 11: 147-148, pl 6 f 8-9.  
obtusus Schmid, 1957, Beitr Ent 7: 386-387, pl 8 f 22-24.  
pulcher Ulmer, 1906, Not Leyden Mus 28: 16-19, f 18-21.  
vanderweelii Ulmer, 1906, Not Leyden mus 28: 13-16, f 13-17.  
GENUS Nothopsyche Banks, 1906 (Type species: Nothopsyche pallipes Banks, orig. desig.) 
 apicalis Ulmer, 1932, Peking nat Hist Bull 7: 65-66, f 38-40.  
 babai Kobayashi, 1968, Bull Kanagana prefect Mus (Nat Sci) 1: 5, figs.  
 intermedia Martynov, 1930, P zool Soc London p 101, 110.  
 lanuginosa (McLachlan, 1871, J Linn Soc London Zool 11: 110), Platyphylax. 
 longicornis Nakahara, 1914, Dobuts Zasshi 26: 343, 354-355, f 10-11.  
 montivaga Nozaki, 1999, Proc Internatn Symp Trich 9: 299-309, f 1-35.  
muqua Malicky & P Chantaramongkol, 1989, Ent Berichte 22: 122, 124, f 5A- 
 D.  
 nigripes Martynov, 1914, Annuaire Mus Petrograd 19: 272-275, f 86-87,  
 Nothopsyche ruficollis nigripes.  
 nigropedaria Mey, 1996, Ent Problems 27: 101, f 1-10, 15.  
 pallipes Banks, 1906, P ent Soc Wash 7: 107-108, pl 3 f 1, 10.  
 rhombifera Martynov, 1931, P US Mus 79 art 25: 15, pl 4 f 45-46. 
 ruficollis (Ulmer, 1905, Stettin ent Zeit 66: 14-15, pl 1 f 12-13), Chilostigma.  
 speciosa Kobayashi, 1959, Bull nat Sci Mus 4: 351-353, f 5a-d.  
 ulmeri Schmid, 1952, Arch Hydrobiol 47: 152-154, f 172-176.  
 yamagataensis Kobayashi, 1973, Bulletin Kanagawa Pref Mus no 6: 37, figs.  
GENUS Onocosmoecus Banks, 1943 (Type species: Asynarchus tristis Banks, orig. desig.) 
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 sequoiae Wiggins & Richardson, 1986, Psyche (Camb) 93(3-4): 208, figs.  
 unicolor (Banks, 1897, Tr Amer ent Soc 24: 27-28), Anabolia.  
GENUS Platycosmoecus Schmid, 1964 (Type species: Beaumontia beaumontia Schmid, orig.  
 desig., monobasic) 
beaumonti (Schmid, 1958, Mitt Zool Mus Berlin 34: 207-208, pl 7 f 49-52), 
Beaumontia.  
GENUS Verger Navas, 1918 (Type species: Halesus porteri Navas, monobasic) 
= Australomyia  Schmid, 1949, Acta zool Lilloana 8: 591, 600 (Ulmer 1907 Gen Ins 60: 50,  
 Fischer 1967 Trich Cat 8: 73-74), type species: Limnephilus meridionalis Ulmer, orig. 
desig.) 
= Magellomyia Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 348 (Flint, Holzenthal, &  
 Harris, 2000 ("1999"), Insecta Mundi 13(-2) 79), type species: Magellomyia moesta 
Banks, orig. desig.)  
= Nostrafilla Navas, 1918 ("1917"), Rev Ac Cienc Madrid 16: 499 [possibly a syn of 
Magellomyia, Schmid, 1955, Mitt Schweiz ent Ges 28 Beih p 50] (Flint, Holzenthal, & 
Harris, 2000 ("1999"), Insecta Mundi 13(-2) 79), type species: Nostrafilla lutzi Navas, 
orig. desig.) 
affinis (Schmid, 1955, Mem Soc Vaud Sci nat 11: 144-145, pl 5 f 13-17), 
Magellomyia.  
appendiculatus (Ulmer, 1904, Hamb Magalh Sammelreise 5 Trich p 19-21, pl 1 f 
1, pl 2 f 13, 21, 27-28),  Stenophylax. 
armatus (Ulmer, 1904, Hamburg Magalh Sammelreise 5 Trich p 8-9, pl 1 f 4, pl  
 2 f 23), Limnophilus.  
bispinus (Schmid, 1957, Beitr Ent 7: 389, pl 9 f 33-34, 36), Magellomyia.  
bruchinus (Navas, 1918, Revista Ac Cienc Madrid 16 (1917): 501-502, f 8), 
              Nostrafilla.  
capillatus (Ulmer, 1906, Not Leyden Mus 28: 11-13, f 10-12), Limnophilus.  
curtior (Schmid, 1955, Mem Soc Vaud Sci nat 11: 143, pl 5 f 4-5), Magellomyia. 
fuscovittatus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 142-143, pl 5 f 10-12, 
22), Magellomyia.  
impluviatus (Blanchard, 1851, in Gay, Hist fis pol Chile, Zool 6: 141-142), 
              Phryganea (nomen dubium).  
kuscheli (Schmid, 1955, Mem Soc Vaud Sci nat 11: 138-139, pl 4 f 5-8), 
 Magellomyia.  
limnophilus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 139-141, pl 4 f 9-13), 
 Magellomyia.  
lonquimayus (Navas, 1933, Revista Soc ent Argentina 5: 86, f 15), Limnophilus.  
lutzi (Navas, 1918 ("1917"), Revista Ac Cienc Madrid 16: 499-500, f 7),  
 Nostrafilla.  
masafuera (Schmid, 1952, Revista Chilena p 31-34, f 5-11), Australomyia. 
michaelseni (Ulmer, 1904, Hamb Magalh Sammelreise 5 Trich p 7-8, pl 2 f 8- 
 12), Limnophilus.  
modestus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 141-142, pl 4 f 14-16),  
 Magellomyia.  
obliquus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 145-146, pl 6 f 1-5), 
 Magellomyia. 
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pirioni (Navas, 1930, Revista Chilena 33 (1929): 332-333, f 77), Psilopsyche.  
porteri (Navas, 1907, Bol Soc Hist nat Espan 7: 397-398, f 1), Halesus.  
quadrispinus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 137-138, pl 4 f 1-4), 
 Magellomyia.  
spinosus (Ulmer, 1904, Hamb Magalh Sammelreise 5 Trich, p 11-14, pl 1 f 2, pl  
 2 f 20, 22), Anabolia.  
stenopterus (Schmid, 1955, Mem Soc Vaud Sci nat 11: 143-144, pl 5 f 18-21),  
              Magellomyia.  
vespersus (Navas, 1933, Revista Soc ent Argentina 5: 84-85, f 14), Limnophilus.  
 
SUBFAMILY Drusinae Banks, 1916 
 
GENUS Anomalopterygella Fischer, 1966 (Type species: Anomalopterygella chauviniana  
 Stein (replacement) 
= Anomalopteryx Stein, 1874 (preoccupied by Reichenbach,1853, in Aves), type species: 
Anomalopteryx chauviniana Stein (monobasic)  
 alacerrima (Schmid, 1952, Pirineos 8: 680), Anomalopteryx. 
 chauviniana (Stein, 1874, Stettin ent Zeit 35: 251), Anomalopteryx  
GENUS Cryptothrix McLachlan, 1867 (Type species: Cryptothrix nebulicola McLachlan,  
 monobasic) 
nebulicola McLachlan, 1867, Stettin ent Zeit 28: 56-57. 
GENUS Drusus Stephens, 1837 (Type species: Anabolia testacea in the sense of Stephens, not 
Gmelin ( (selected by Westwood, 1840, Intr mod Class Ins 2 Syn Genera p 49) 
= Catadice McLachlan, 1880, Rev Syn Suppl 2: 40 (Schmid, 1956, Mem Inst Sci nat Belg 1, 55: 
4), type species: Catadice bolivari McLachlan (monobasic) 
= Marsupus Hagen, 1855, Stettin ent Zeit 16: 206 (Hagen, 1859, Stettin ent Zeit 20: 138), type 
species: Phryganea sericea Pictet (monobasic) 
= Peltostomis Kolenati, 1859 ("1858"), Jh Maehr Schles Ges p 37 (F Schmid, 1956, Mem Inst Sci 
nat  Belg 1, 55: 6), type species: Peltostomis sudetica Kolenati (monobasic) 
= Potamorites McLachlan, 1867, Stettin ent Zeit 28: 54 (Schmid, 1956, Mem Inst Sci nat Belg 1, 
55: 4), type species: Phryganea biguttata Pictet (selected by Fischer, 1967, Trich Cat 8: 
159) 
= Stasiasmus McLachlan, 1880, Rev Syn Suppl 2: 42 (Schmid, 1956, Mem Inst Sci nat Belg 1, 55: 
4), type species: Drusus rectus McLachlan (monobasic) 
= Stathmophorus Kolenati, 1848, Gen Spec Trich 1: 32, 60 (McLachlan, 1876, Stettin ent Zeit 28: 
52-53), type species: Stathmophorus destitutus Kolenati (selected by Fischer, 1967, Trich 
Cat 8: 159)  
 alpinus (Meyer-Duer, 1875, Mitt Schweiz ent Ges 4: 395), Halesus.  
 amanaus Mey & Mueller, 1979, Reichenbachia 17(21): 176, figs.  
 annulatus (Stephens, 1837, Ill Brit Ent 6: 231, pl 34 f 3), Anabolia (Drusus).  
 aprutiensis Moretti, 1981, P Int Symp Trich 3: 180, figs.  
 bayburtii  Cakin, 1983, Aquatic Insects 5(4): 242, figs.  
 berthelemyi Sipahiler, 1992, Spixiana 15(3): 287, figs.  
 biguttatus (Pictet, 1834, Rech Phryg p 144, pl 11 f 5), Phryganea.  
 bolivari (McLachlan, 1880, Rev Syn Suppl 2: 40-41, pl 55 f 1-4), Catadice.  
borceai  Murgoci, 1960, Anal Sti Univ Jassy (SN) (2) 6: 794, pl 2 f 2-3, pl 3 f  
 4A-F, 4 f 5A-C.  
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 bosnicus Klapalek, 1899, Glasnik zem Muz Bosn 11: 327-329, f 12-16.  
 botosaneanui Kumanski, 1968, Ent Ber, Amst 28: 214, figs.  
 brunneus Klapalek, 1898, Termes Fuez 21: 489.  
 bureschi Kumanski, 1973, Tijdschrift Ent 116(6): 114, figs.  
 buscatensis Botosaneanu, 1960, Acta Soc ent Prag 57: 369-370, f 1A-D.  
 camerinus Moretti, 1981, P Int Symp Trich 3: 181, figs.  
 cantabricus Schmid, 1956, Mem Inst Sci nat Belg 2, 55: 55-57, pl 8 f 4.  
 arpathicus Dziedzielewicz, 1911, Kosmos Lemberg 36: 206-209, f 1-4.  
 caucasicus Ulmer, 1907, Not Leyden Mus 29: 50-52, f 69-70.  
 chapmani McLachlan, 1901, Ent monthly Mag 37: 162-163, f 1-2.  
 chrysotus (Rambur, 1842, Hist nat Nevr p 480), Limnephila.  
 concolor Kempny, 1908, Verh zool bot Ges p 268-270, f 5-6.  
croaticus Marinkovic-Gospodnetic, 1971, Godisnjak biol Inst Saraj 24: 105, figs.  
 demirsoyi Cakin, 1983, Aquatic Insects 5(4): 240, figs.  
 destitutus (Kolenati, 1848, Gen Spec Trich 1: 32, 60-61), Stathmophorus.  
 discolor (Rambur, 1842, Hist nat Nevr p 480), Limnephila.  
 discophoroides Kumanski, 1979, Acta zool Bulg no 12: 67, figs.  
 discophorus Radovanovic, 1942, Zool Anz 140: 183, 184-186, 189, 190, f 1-3.  
 erimanthos Malicky, 1992, Ent Zeit 102: 42, 43, f 6. 
estrellensis (McLachlan, 1884, Rev Syn Add Suppl p 13-14, pl 1 f 1-4),  
 Catadice. 
 franzi Schmid, 1956, Mem Inst Sci ant Belg 2, 55: 40-41, pl 4 f 2, pl 16 f 6.  
franzressli  Malicky, 1974, in Malicky & Kumanski, Entomologische Z,  
 Frankf a M 24(3): 14, figs.  
 fuesunae Malicky, 1986, Opusc Zool Fluminesia no 4: 2, figs.  
 goembensis F Sipahiler, 1991, Aq Ins 13: 179, figs.  
 graecus (McLachlan, 1876, Rev Syn p 180-181, pl 20 f 1-5).  
 gueneri Sipahiler, 1995, Aq Ins 17: 217-219, f 5-10.  
 hackeri Malicky, 1986, Opusc Zool Fluminesia no 4: 4, figs.  
 imanishii Iwata, 1928, Dobuts Zasshi 40: 122, 127, f 237-243.  
improvisus (McLachlan, 1884, Rev Syn Add Suppl p 15, pl 1 f 1-8),  
 Monocentra.  
 ingridae Sipahiler, 1993, Entomofauna 14: 67, figs.  
 kazanciae Cakin, 1983, Aquatic Insects 5(4): 243, figs.  
 klapaleki Marinkovic-Gospodnetic, 1971, Bull scient Cons Acad RSF Yougosl  
 16: 144, fig.  
 krusniki Malicky, 1981, Entomofauna 2(27): 342, figs.  
 macedonicus Schmid, 1956, Mem Inst Sci nat Belg 2, 55: 90-91, pl 18 f 3-4.  
 maculosus Malitski & Olah, 1979, Ent Obozr 58(4): 831, figs.  
 marinettae Sipahiler, 1992, Spixiana 15(3): 288, figs.  
 medianus Marinkovic-Gospodnetic, 1976, Proc Sym Trich 1: 80, fig.  
 melanchaetes McLachlan, 1876, Rev Syn p 166, 177, pl 19 f 1-6.  
 mixtus (Pictet, 1834, Rech Phryg p 142-143, pl 8 f 2 a-e), Phryganea.  
 muchei Malicky, 1987, Entomofauna 8(7): 91, figs.  
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 muelleri McLachlan, 1868, Tr ent Soc London p 292-294, pl 14 f 3.  
 nigrescens Meyer-Duer, 1875, Mitt Schweiz ent Ges 4: 396.  
 noricus Malicky, 1981, Aquatic Insects 3(1): 44, figs.  
 osogovicus Kumanski, 1980, Rivista Idrobiol 19(1): 204, figs.  
 plicatus Radovanovic, 1942, Zool Anz 140: 183, 184, 186-188, 189, 190, f 4-6. 
 popovi Kumanski, 1980, Rivista Idrobiol 19(1): 203, figs.  
radovanovici Marinkovic-Gospodnetic, 1971, Bull scient Cons Acad RSF 
 Yougosl 16: 144, fig. 
ramae Marinkovic-Gospodnetic, 1971, Bull scient Cons Acad RSF Yougosl 16:  
 145, fig.  
rectus McLachlan, 1868, Tr ent Soc London p 295, pl 14 f 5. 
rizeiensis Sipahiler, 1986, Aquatic Insects 8(2): 115, figs. 
romanicus Murgoci & Botosaneanu, 1953, Bul Sti Ac RPR Biol 6: 967-972, 
 977, 78, f 1-11, 15-17, 31. 
 schmidi Botosaneanu, 1960, D ent Z NF 7: 262, 263, 288-290, 292, f 20A-E.  
 serbicus Marinkovic-Gospodnetic, 1971, Godisnjak biol Inst Saraj 24: 107, figs.  
 simplex  Martynov, 1927, Rev Russe Ent 21: 126-127, f 6-7.  
 siveci Malicky, 1981, Entomofauna 2(27): 343, figs.  
 spelaeus (Ulmer, 1920, D ent Z p 308-309, f 2 a-b), Metanoea. 
 tenellus (Klapalek, 1898, Termes Fuez 21: 488-489), Catadice. 
 transylvanicus Schmid, 1956, Mem Soc Vaud Sci nat Belg 2, 55: 27-28, pl 2 f 4  
 trifidus McLachlan, 1868, Tr ent Soc London p 294, pl 14 f 4.  
 vernonensis Malicky, 1989, Ent Zeit 99: 303, f A-J.  
 vespertinus Marinkovic-Gospodnetic, 1976, P int Sym Trich 1: 80, f 2c.  
 vinconi Sipahiler, 1992, Spixiana 15(3): 290, figs.  
zhiltzovae Malitski & Olah, 1979, Entomologichekoe Obozr 58(4): 829, figs.  
GENUS Ecclisopteryx Kolenati, 1848 (Type species: Ecclisopteryx dalecarlica Kolenati,  
 monobasic)  
 asterix Malicky, 1979, Aquatic Insects 1(1): 3, figs.  
 guttulata (Pictet, 1834, Rech Phryg p 143-144, pl 11 f 4), Phryganea.  
 madida (McLachlan, 1867, Stettin ent Zeit 28: 53), Halesus.  
 malickyi Moretti, 1991, Proc Int Symp Trichoptera 6: 393, figs.  
GENUS Hadiminia Siphahiler, 2002 (Type species: Hadiminia torosensis Siphahiler, monobasic) 
 torosensis Siphahiler, 2002, Proc Int Symp Trichoptera 15: 239-248, figs. 
GENUS Leptodrusus Schmid, 1955 (Type species: Potamorites budtzi Ulmer, orig. desig.,  
 monobasic), Potamorites 
 budtzi (Ulmer, 1913, Ent Meddel 10: 17-19, f 1-2), Potamorites.  
GENUS Metanoea McLachlan, 1880 (Type species: Phryganea flavipennis Pictet,  monobasic) 
 anatolica  Sipahiler, 1986, Aquatic Insects 8(2): 116, figs.  
 flavipennis (Pictet, 1834, Rech Phryg p 155, pl 11 f 8), Phryganea.  
 iijimae Iwata, 1928, Dobuts Zasshi 40: 122, 127, f 232-236.  
 malickyi Sipahiler, 1992, Spixiana 15(3): 285, figs.  
 rhaetica Schmid, 1956, Mem Inst Sci nat Belg 2, 55: 69-70, pl 11 f 4, 5.  
GENUS Monocentra Rambur, 1842 (Type species: Monocentra lepidoptera Rambur, monobasic) 
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 lepidoptera Rambur, 1842, Hist nat Nevr p 489.  
 
SUBFAMILY Limnephilinae Kolenati, 1848 
 
PLACEMENT UNCERTAIN IN LIMNEPHILINAE: 
 
GENUS Lepneviana Wiggins, 1987 (type species: Lepnevaina signata Wiggins,  orig. desig.)  
 signata Wiggins, 1987, P Internatn Symp Trich 5: 47, figs.  
GENUS Thermophylax Nimmo, 1995 (type species: Thermophylax tyoployensis Nimmo, orig.  
 desig.) 
 tyoployensis Nimmo, 1995, Occ Pap Trich Taxon 1: 5-6, f 6a-f.  
 
 
TRIBE Chaetopterygini Hagen, 1858 
 
GENUS Annitella Klapalek, 1907 (Type species: Annitella kosciuszkii Kalpalek (selected by 
 Schmid, 1952, Rev Suisse Zool 59: 158-160, f 115, 122-131. 
= Acropsilopteryx Schmid, 1952, Rev Suisse Zool 59: XX? (Sipahiler, 1998, Aq Ins 20: 151- 
 152), type species: Psilopteryx esparraguera Schmid, orig. desig.) 
= Carpathopsyche Botosaneanu, 1952, Acta Soc zool Bohemoslov 16: 1 (Murgoci &  
 Botosaneanu, 1957, Anal Univ C I Parthon 13: 139), type species: Carpathopsyche  
 lateroproducta Botosaneanu (monobasic). 
= Heliconis Dziedzielewicz, 1908, Acta Soc ent Prag 5: 22 (Raciecka, 1934, Konowia 13: 240),  
 type species: Heliconis chomiacensis Dziedzielewicz (monobasic). 
= Vareshiana Marinkovic-Gospodnetic, 1967 (Malicky, 2005, Linzer biol Beitr 37(1): 572), type 
species: Chaetopteryx singularis Klapalek orig. desig. 
       SUBGENUS Annitella Klapalek, 1907, Acta Soc ent Prag 4: 29. 
 amelia Sipahiler, 1998, Aq Ins 20: 153-156, f 11-19  
apfelbecki (Klapalek, 1899, Glasnik zem Muz Bosn 11: 329-330, f 17-18), 
Chaetopterygopsis.  
 cabeza Sipahiler, 1998, Aq Ins 20: 156-157, f 20-25  
chomiacensis (Dziedzielewicz, 1908, Acta Soc ent Prag 5: 22-23, f 1-2),  
 Heliconis.  
 dziedzielewiczi Schmid, 1952, Rev Suisse Zool 59: 157-158, f 114, 118-121  
esparraguera (Schmid, 1952, Rev Suisse Zool 59: 104, 145-147, f 91-98),  
 Psilopteryx.  
 kosciuszkii Klapalek, 1907, Acta Soc ent Prag 4: 30-31, f 1-2  
 lalomba Sipahiler, 1998, Aq Ins 20: 160, f 35-41  
lateroproducta (Botosaneanu, 1952, Acta Soc zool Bohemoslov 16: 1-22, f 1- 
 12), Carpathopsyche.  
 obscurata (McLachlan, 1876, Rev Syn p 196-197, pl 22 f 1-6), Chaetopteryx. 
 pyrenaea (Navas, 1930, Bull Soc Amis Sci nat Rouen p 8-10, f a-c), Heliconis.  
sanabriensis (Gonzalez & Otero, 1985, Actas Congr iberico Ent 2(1): 280, figs), 
Psilopteryx.  
thuringica (Ulmer, 1909, Zool Anz 34: 286-287, f 1-2), Heliconis.  
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transylvanica Murgoci, 1957, Anal Un C I Parhon 13: 139-142, f 1-6, 9, 15, 21.  
triloba Marinkovic-Gospodnetic, 1957, God biol inst Sarajevo 8 (1955): 128-129, 
130, f 5-8.  
       SUBGENUS Praeannitella Schmid, 1952, Rev Suisse Zool 59: 104, 150 (Type species: 
Chaetopteryx obscurata McLachlan (monobasic) 
iglesiasi  Gonzalez & Malicky, 1988, Mitt Entom Gesellschaft Basel 38(2/3):  
 67, 70, f 5-8.  
obscurata (McLachlan, 1876, Rev Syn p 196-197, pl 22 f 1-6), Chaetopteryx. 
GENUS Badukiella Mey, 1979 (Type species: Badukiella prohibita Mey, orig. desig.) 
 prohibita Mey, 1979, in Mey & Mueller, Reichenbachia 17(21): 181, figs.  
subnigra Olah, 1985, Folia ent hung 46(1): 150, figs.  
GENUS Chaetopterna Martynov, 1913 (Type species: Chaetopterna satunini Martynov, 
monobasic).   
satunini Martynov, 1913, Arb Zool Labor Warschau (1912) p 101-102, pl 4 f 13, 
pl 5 f 11, pl 6 f 15.  
GENUS Chaetopteroides Kumanski, 1987 (Type species: Chaetopteryx maximus Kumanski, orig.  
 desig., monobasic) 
maximus (Kumanski, 1968, C r Acad Bulg Sci 21: 59, figs), Chaetopteryx.  
GENUS Chaetopterygopsis Stein, 1874 (Type species: Chaetopterygopsis maclachlani Stein,   
 monobasic) 
 maclachlani Stein, 1874, Stettin ent Zeit 35: 244, 249-250.  
 sisestii Botosaneanu, 1961, Mitt Schweiz ent Ges 34: 61, figs.  
 siveci Malicky, 1988, Aquatic Insects 11(3): 152, f a-e.  
GENUS Chaetopteryx Stephens, 1829 (Type species: Chaetopterygella abchazica Martynov,   
 monobasic) 
 = Chaetopterygella Martynov, 1916, Bull Mus Caucase Tiflis 9: 195 (Schmid, 1959, Beitr Ent  
 9(7/8: 789)  
abchazica (Martynov, 1916, Bull Mus Caucase Tiflis 9: 195-199, f 6-11), 
Chaetopterygella.  
atlantica Malicky, 1975, Mitt Ent Ges Basel 25: 85-86, f 12.  
biloba Botosaneanu, 1960, Ann Mag nat Hist (13) 3: 116-118, f 3A-C, 4A-C.  
bosniaca Marinkovic-Gospodnetic, 1959 ("1955"), God biol Inst Sarajevo 8: 
 125-128, 130, f 1-4.  
bulgaricus Kumanski, 1969, Reichenbachia 12: 21, figs.  
cissylvanica Botosaneanu, 1959, Bibl Biol anim 1: 13, 14, 15, 16 , 30, 36, 62-63,  
 93, 94, 95, 97, 100, 115, 125, 141-143, tab 1, 2, f 21A-F.  
clara McLachlan, 1876, Rev Syn p 197, pl 21 f 1-5.  
denticulata Decamps, 1971, Annls Limnologie 7: 123.  
euganea Moretti & Malicky, 1986, in Malicky, Krusnik, Moretti, & Nogradi,  
 Entomofauna 7(1): 10, fgs.  
frontisdraconis Botosaneanu, 1993, Entom Zeit 103(21): 399.  
fusca Brauer, 1857, Neur Austr p 46, f 43.  
gessneri McLachlan, 1876, Rev Syn p 198, pl 22 f 1-5.  
gonospina Marinkovic-Gospodnetic, 1966, Bull scient Cons Acad RSF  
 Yougosl(A) 11: 110- 112, figs.  
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goricensis Malicky & Krusnik, 1986, in Malicky, Krusnik, Moretti, & Nogradi,  
 Entomofaun Zeit Entom 7(1): 13, 18, 21, f 2b, d, e, g.  
irenae Krusnik & Malicky, 1986, in Malicky, Krusnik, Moretti, & Nogradi,  
 Entomofauna 7(1): 14, figs.  
lusitanica Malicky, 1974 , in Malicky & Kumanski, Entomologische Z, Frankf a  
 M 24(3): 17, figs.  
major McLachlan, 1876, Rev Syn p 198-200, pl 22 f 1-6.  
marinkovicae Malicky & Krusnik, 1988, Aquatic Insects 11(3): 180, f A-D.  
nalanae  Sipahiler, 1996, Aq Ins 18: 123-126, f 11-19. 
polonica Dziedzielewicz, 1889, Spraw Kom Fizyjogr 23 (1888): 112, 117-118,  
 pl 1 f 6-14.  
rugulosa Kolenati, 1848, Gen Spec Trich 1: 33, 73.  
sahlbergi McLachlan, 1876, Rev Syn p 195, pl 21 f 1-8.  
schmidi Botosaneanu, 1957, Tijdschr Ent 100: 191-193, f 37-41.  
stankovici Marinkovic-Gospodnetic, 1966, Bull scient Cons Acad RSF Yougosl  
 (A) 11: 110- 112, figs.  
subradiata Klapalek, 1907, Acta Soc ent Prag 4: 27-28, f 1-4.  
trinacriae Botosaneanu, Cianficconi, & Moretti, 1986, Mitteilungen ent Ges  
 Basel 36(4): 48, figs.  
villosa (Fabricius, 1798, Ent Syst Suppl p 200-201), Phryganea.  
vulture Malicky, 1971, Ent Z, Frankf a M 81: 263, figs.  
GENUS Kelgena Mey, 1979 (Type species: Kelgena minima  Mey,  orig. desig.) 
kelensis (Martynov, 1926, Trav Stat Biol Caucase Nord 1: 50-53, 57, 60, pl 4 f  
 20-26), Chaetopterygella.  
 macahelensis Sipahiler, 1999, Aquatic Insects 21(2): 124-125, f 14-22.  
 minima Mey, 1979, Deutsche ent Z 26(4-5): 266, figs.  
 turcica (Cakin, 1983, Aquatic Insects 5(4): 238, figs), Psilopteryx.  
GENUS Pseudopsilopteryx Schmid, 1952 (Type species: Psilopteryx zimmeri McLachlan  
 (monobasic) 
 zimmeri (McLachlan, 1876, Rev Syn p 189-190, pl 21 f 1-7), Psilopteryx. 
GENUS Psilopteryx Stein, 1874 
       SUBGENUS Metapsilopteryx Botosaneanu, 1957 (Type species: Metapsilopteryx  
 curviclavatus Botosaneanu, monobasic) 
 curviclavatus Botosaneanu, 1957, Senck biol 38: 64-65, f 4A-B.  
       SUBGENUS Psilopteryx Stein, 1874 (Type species: Chaetopteryx psorosa Kolenati,  
 monobasic) 
 albanica Pongracz, 1923, Magyar Tud Ak Balkan 1: 162-163, f 11.  
bosniaca Marinkovic-Gospodnetic, 1971, Bull scient Cons Acad RSF Yougosl  
 16: 145, fig.  
 montanus Kumanski, 1968, Ent Ber, Amst 28: 216, figs.  
 psorosa (Kolenati, 1860, Wien ent Mschr 4: 388-389), Chaetopteryx.  
 schmidi Kumanski, 1970, Reichenbachia 12: 277, figs.  
GENUS Rizeiella Sipahiler, 1986 (Type species: Rizeiella anatolica Sipahiler,  orig. desig.) 
anatolica Sipahiler, 1986, Aquatic Insects 8(2): 119, figs.  
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camiliensis Sipahiler, 1999, Aquatic Insects 21(2): 116-118, 121-123, f 1-13. 
 
TRIBE Chilostigmini Schmid, 1955 
 
GENUS Brachypsyche Schmid, 1952  (type species: Chilostigma rarum Martynov (orig. desig.) 
rara (Martynov, 1914, Annuaire Mus Petrograd 19: 256-260, 264, 265, 266, 
 267, f 66-71), Chilostigma. 
sibirica (Martynov, 1924, Pract Ent 5: 342-343, pl 27 f 218, pl 28 f 227, pl 29 f  
 230). 
schmidi Choe,  Kumanski, & Woo, 1999, Korean J Syst Zool 15(1): 42-43, f 9a-e. 
GENUS Chiloecia Navas, 1930 (Type species: Chiloecia lacustris Navas, orig.  desig., monobasic) 
 lacustris Navas, 1930, Revista Chilena 34: 365.  
GENUS Chilostigma McLachlan, 1876 (Type species: Chilostigma sieboldi McLachlan,  
 monobasic) 
 itascae Wiggins, 1975, Can Ent 107: 325, figs.  
 sieboldi McLachlan, 1876, Rev Syn, p188-189, pl 20 f 1-7.  
GENUS Chilostigmodes Martynov, 1914 (Type species: Chilostigmodes forcipatus Martynov,   
 monobasic) 
 areolatus (Walker, 1852, Cat Br Mus Neur 1: 35), Limnephilus.  
 forcipatus Martynov, 1914, Annuaire Mus Petrograd 19: 261-263, f 72-75.  
GENUS Desmona Denning, 1954 (Type species: Desmona bethula Denning, orig. desig.) 
bethula Denning, 1954, J Kansas ent Soc 27: 62-63, f 8.  
mono (Denning, 1970, Can Ent 102: 28, figs), Psychoglypha. 
GENUS Frenesia Betten & Mosely, 1940 (Type species: Limnephilus difficilis Walker, orig.  
 desig.) 
difficilis (Walker, 1852, Cat Br Mus Neur 1: 34), Limnephilus. 
 missa (Milne, 1935, Stud N Amer Trich 2: 35-36, 50), Chilostigma.  
GENUS Glyphopsyche Banks, 1904 (Type species: Glyphopsyche bryanti Banks, orig. desig.) 
irrorata (Fabricius, 1781, Spec Ins 1: 389), Phryganea. 
missouri Ross, 1944, Bull Illinois Nat Hist Surv 23: 200-201, 299, f 608, 612A- 
 B, 623, 631A, 692A-B, D. 
sequatchie Etnier & RL Hix, 1999, P Entomol Soc Washington 101(3): 624- 
 630, f 1-2. 
GENUS Grensia Ross, 1944  (Type species: Limnephilus praeteritus Walker, orig.  desig.) 
praeterita (Walker, 1852, Cat Br Mus Neur 1: 32), Limnephilus.  
GENUS Homophylax Banks, 1900 (type species: Homophylax flavipennis Banks,  monobasic) 
acutus Denning, 1964, Ann ent Soc Am 57: 256.  
adriana Denning, 1964, Ann ent Soc Am 57: 259.             
andax Ross, 1941, Tr Amer ent Soc 67: 112-113, pl 12 f 90-90C.  
auricularis Smith, 1971, Pan-Pacif Ent 47: 187, figs.  
baldur Nimmo, 1971, Quaest ent 7: 80, figs.  
crotchi Banks, 1920, Bull Mus comp Zool Harvard 64 (3): 345-346.  
flavipennis Banks, 1900, Tr Amer ent Soc 26: 255.  
insulas Denning, 1964, Ann ent Soc Amer 57: 255, 258, f 7.  
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rentzi Denning, 1964, Ann ent Soc Amer 57: 258. 
GENUS Phanocelia Banks, 1943 (Type species: Apatania canadensis Banks, orig. desig.) 
canadensis (Banks, 1924, Bull Mus comp Zool Harvard 65: 442, pl 4 f 50), 
 Apatania. 
GENUS Pielus Navas, 1935 (type species: Pielus spinulosus Navas, orig. desig.) 
spinulosus Navas, 1935, Not Ent Chin 2: 102-103, f 65. 
GENUS Psychoglypha Ross, 1944 (Type species: Glyphopsyche avigo Ross,  orig. desig.) 
alascensis (Banks, 1900, P Washington Ac Sci 2: 471, pl 28 f 19, 20), Halesus?  
avigo (Ross, 1941, Tr Amer ent Soc 67: 113-114, pl 12 f 91-91C),  
 Glyphopsyche. 
bella (Banks, 1903, J N York ent Soc 11: 241), Glyphotaelius.  
browni Denning, 1970, Can Ent 102: 27, figs. 
klamathi Denning, 1970, Can Ent 102: 24, figs. 
leechi Denning, 1970, Can Ent 102: 22, figs. 
mazamae Denning, 1970, Can Ent 102: 27, figs. 
ormiae (Ross, 1938, Bull Illinois nat Hist Surv 21: 163-164, f 102), 
Glyphopsyche. 
prita (Milne, 1935, Stud N Amer Trich 2: 25, 50), Glyphopsyche. 
rossi Schmid, 1952, Arch Hydrobiol 47: 126-127, f 115-18. 
schmidi Nimmo, 1965, Can J Zool 43: 781, figs. 
schuhi Denning, 1970, Can Ent 102: 26, figs. 
smithi Denning, 1970, Can Ent 102: 24, figs. 
subborealis (Banks, 1924, Bull Mus comp Zool Harvard 65 no 12: 441, pl 3 f  
 32), Chilostigma.  
 
TRIBE Limnephilini Kolenati, 1848 
 
GENUS Anabolia Stephens, 1837 (Type species: Limnephilus nervosus Curtis,  selected by  
 Westwood,1840, Intr mod Class Ins 2: 49) 
= Anabolioides Martynov, 1909, Ann Mus St Petersb 14: 262, f 1(Schmid, 1955, Mitt Schweiz  
 ent Ges 28 Beih, p 151), type species: Limnephilus appendix Ulmer (monobasic)  
= Arctoecia McLachlan, 1875, Rev Syn, p 107 (Kimmins, 1957, Bull Br Mus Ent 6: 111),  
 type species: Arctoecia dualis McLachlan, monobasic) 
= Phacopteryx Kolenati, 1848, Gen Spec Trich 1: 32, 59 (Kimmins, 1959, Bull zool Nomencl  
 17: 35-36), type species: Phacopteryx granulata Kolenati, monobasic) 
apora Parker, 1984, Aquatic Insects 6(3): 153, figs.  
appendix (Ulmer, 1905, Stettin ent Zeit 66: 9-10, pl 1 f 6-7), Limnophilus.  
bimaculata (Walker, 1852, Cat Br Mus Neur 1: 30), Limnephilus.  
brevipennis (Curtis, 1834, Phil Mag 4: 125),  Limnephilus.  
concentrica (Zetterstedt, 1840, Ins Lapp p 1067), Phryganea.  
consocia (Walker, 1852, Cat Br Mus Neur 1: Cat Br Mus Neur 1: 33), 
Limnephilus.  
furcata Brauer, 1857, Neur Austr p 48, f 62-63.  
kawamurai Iwata, 1927, Annot zool Jap 11: 212-213, pl 6 f 133.  
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lombarda Ris, 1897, Mitt Schweiz ent Ges 9: 434-436, 442, f 6b, c.  
nervosa (Curtis, 1834, Phil Mag 4: 124), Limnephilus.  
oculata Martynov, 1909, Annuaire Mus St Petersb 14: 259-262, pl 5 f 1-3.  
ozburni  Milne, 1935, Stud N Amer Trich 2: 39, 49.  
semenovi (Martynov, 1935, Trav Inst zool Leningrad 2: 208, 342-343, f 145), 
Phacopteryx.  
servata (McLachlan, 1880, Rev Syn Suppl 2: 81-82, pl 59 f 1-4), Asynarchus.  
sordida Hagen, 1861, Syn Neur N Am p 264.  
soror McLachlan, 1875, Rev Syn p 104-105, pl 11 f 1-4.  
subquadrata Martynov, 1930, P zool Soc London p 101-102, 110, f 57-58.  
GENUS Arctopora Thomson, 1891 (Type species: Phryganea trimaculata  Zetterstedt, monobasic) 
pulchella (Banks, 1908, Psyche 15: 63, pl 2 f 5, 9), Limnephilus (Goniotaulius).  
salmon (Smith, 1969, J Kans ent Soc 42: 50, figs), Lenarchulus.  
trimaculata (Zetterstedt, 1840, Ins Lapp p 1065), Phryganea. 
GENUS Asynarchus McLachlan, 1880 (Type species: Stenophylax fusorius McLachlan, orig. 
desig.) 
aldinus (Ross, 1941, Canad Ent 73: 19, pl 1 f 9-9B), Limnephilus.  
amurensis (Ulmer, 1905, Stettin ent Zeit 66: 8-9, pl1 f 4-5), Limnophilus.  
batchawanus (Denning, 1949, J Kansas ent Soc 22: 90-91, f 3, 3A-C), 
Limnephilus.  
cinnamoneus Schmid, 1950, Mitt Schweiz ent Ges 23: 48-50, f 5-8.  
circopa (Ross & Merkley, 1952, Amer Midland Natural 47: 445, 452-453, f 17A-
B), Limnephilus.  
contumax McLachlan, 1880, Rev Syn Suppl 2: 29, pl 54 f 1-8. 
impar (McLachlan, 1880, Rev Syn Suppl 2: 31-32, pl 55 f 1-5), Stenophylax.  
innuitorum (Nimmo, 1991, P ent Soc Washington 93(2): 501, 502, 504, f 14-21),  
 Limnephilus.  
iteratus McLachlan, 1880, Rev Syn Suppl 2: 28, pl 54 f 1-5.  
lapponicus (Zetterstedt, 1840, Ins Lapp p 1067), Phryganea.  
montanus (Banks, 1907, P ent Soc Wash 8: 119), Anabolia.  
mutatus (Hagen, 1861, Syn Neur N Am p 267), Hallesus.  
nigriculus (Banks, 1908, Tr Amer ent Soc 34: 262, pl 19 f 11), Anabolia.  
pacificus (Banks, 1900, Tr Amer ent Soc 26: 254), Stenophylax.  
planifrons (Kolenati, 1848, Gen Spec Trich 1: 25, 26, 31, 56-57), Desmotaulius.  
rossi Leonard & Leonard, 1949, Occ Pap Mus Michigan 520: 4-6, pl 4 f 1-2 
(Ruiter pers.com). 
sachalinensis Martynov, 1914, Annuaire Mus Petrograd 19: 209, 210, 216, 217- 
 220, f 29-30.  
thedenii ( Wallengren, 1879, Ent monthly Mag 15: 275), Stenophylax.  
tibetanus Schmid, 1966, Acta zool hung 12: 363-369, figs.  
zhiltzovae Kumanski, 1981, Reichenbachia 19(12): 69, figs.  
GENUS Clistoronia Banks, 1916 (type species: Halesus magnificus Banks,  monobasic) 
       SUBGENUS Clistoronia Banks, 1916 (type species: Halesus magnificus Banks,   
 monobasic) 
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formosa (Banks, 1900, Tr Amer ent Soc 26: 255), Halesus.  
graniculata (Denning, 1966, in Denning & Sykora, Canad Ent 98: 1223, f 7-7D), 
Limnephilus. 
maculata (Banks, 1904, Tr Amer ent Soc 30: 107, pl 1 f 2, 4), Dicosmoecus.  
magnifica (Banks, 1899, Tr Amer ent Soc 25: 209-210), Halesus.  
       SUBGENUS Clistoroniella Schmid, 1955 (Type species: Asynarchus flavicollis Banks, orig.  
 desig.)  
flavicollis (Banks, 1900, P Washington Ac Sci 2: 470, pl 28 f 11, 13), Asynarchus. 
GENUS Glyphotaelius Stephens, 1833 (Type species: Phryganea pellucida Retzius, monobasic) 
pellucidus (Retzius, 1783, C de Geer Gen Spec Insect p 55), Phryganea. 
persicus McLachlan, 1874, Rev Syn p 45-46, pl 4 f 1-3. 
selysii McLachlan, 1869, Ann Soc ent Belg 12: 103-104.  
GENUS Grammotaulius Kolenati, 1848 (Phryganea interrogationis Zetterstedt, selected by Milne,  
 1935, Stud N Amer Trich 2: 27). 
alascensis Schmid, 1964, Can Ent 96: 914, figs.  
bettenii  Hill-Griffin, 1912, Ent News 23: 17, 18-19, pl 3 f 1-14.  
inornatus Schmid, 1964, Can Ent 96: 834, f 31-33.  
interrogationis (Zetterstedt, 1840, Ins Lapp p 1063-1064), Phryganea.  
lineatipennis Ulmer, 1932, Peking nat Hist Bull 7: 63-65, f 36-37.  
lorettae Denning, 1941, Canad Ent 73: 233, f 3-4.  
nigropunctatus (Retzius, 1783, C de Geer Gen Spec Ins p 55-56), Phryganea.  
nitidus (Mueller, 1764, Fauna Ins Fridr p 65), Phryganea.  
ornatus Nakahara, 1914, Dobuts Zasshi 26: 342, 347, f 5.  
sibiricus McLachlan, 1874, Rev Syn p 40 in part, pl 5 f 5-7.  
signatipennis McLachlan, 1876, Rev Syn Suppl 1: 4-5, pl 31 f 1-3.  
submaculatus (Rambur, 1842, Hist nat Nevr p 474-475), Limnephila.  
GENUS Halesochila Banks, 1907 (Type species: Halesus taylori Banks,  orig. desig.) 
taylori (Banks, 1904, P ent Soc Wash 6: 140-141), Halesus.  
GENUS Hesperophylax Banks, 1916 (type species: Platyphylax occidentalis Banks, monobasic) 
alaskensis (Banks, 1908, Tr Amer ent Soc 34: 265, pl 19 f 14).  
consimilis (Banks, 1900, Tr Amer ent Soc 26: 253), Limnophilus.  
designatus (Walker, 1852, Cat Br Mus Neur p 24), Limnephilus.  
magnus Banks, 1918, Bull Mus comp Zool Harvard 62: 20-21, pl 1 f 9.  
mexico Parker & Wiggins, 1985, Canadian J Zool 63(10): 2464, figs.  
minutus Ling, 1938, Pan-Pacif Ent 14: 67-68.  
occidentalis (Banks, 1908, Tr Amer ent Soc 34: 265, pl 19 f 16). 
GENUS Lenarchus  Martynov, 1914 
       SUBGENUS Lenarchus Martynov, 1914  (Type species: Asynarchus productus Morton  
 (selected by Schmid, 1952,Mitt Schweiz ent Ges 25: 158, 161, 169) 
crassus (Banks, 1920, Bull Mus comp Zool Harvard 64 (3): 343, pl 7 f 91, 95), 
Limnephilus.  
devius (McLachlan, 1880, Rev Syn Suppl 2: 30, pl 54 f 1-4), Asynarchus.  
expansus Martynov, 1914, Annuaire Mus Petrograd 19: 223, 224, 227-229, f 37-
39.  
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fuscostramineus Schmid, 1952, Mitt Schweiz ent Ges 25: 207-210, f 30-32.  
productus (Morton, 1896, Meddel Soc F Fl Fenn 21: 109-111, f A-C), 
Asynarchus.  
rho (Milne, 1935, Stud N Amer Trich 2: 45, 51), Limnephilus 
SUBGENUS Paralenarchus Schmid, 1952 (Type species: Limnephilus vastus Hagen, orig. 
desig.) 
brevipennis (Banks, 1899, Tr Amer ent Soc 25: 209), Stenophylax.  
fautini (Denning, 1949, Bull Brooklyn ent Soc 44: 46-47, pl 3 f 9, 9 A-C), 
Limnephilus. 
gravidus (Hagen, 1861, Syn Neur N Am p 257), Limnophilus. 
rillus (Milne, 1935, Stud N Amer Trich 2: 46, 51), Limnephilus. 
vastus (Hagen, 1861, Syn Neur N Am p 257-258), Limnophilus.  
       SUBGENUS Prolenarchus Schmid, 1952 (Type species: Asynarchus bicornis McLachlan,  
 orig. desig 
bicornis (McLachlan, 1880, Rev Syn Suppl 2: 30-31, pl 54 f 1-4), Asynarchus. 
keratus (Ross, 1938, Bull Illinois nat Hist Surv 21: 165-166, f 104), Limnephilus.  
GENUS Leptophylax Banks, 1900 (Type species: Leptophylax gracilis Banks (monobasic) 
              gracilis Banks, 1900, Tr Amer ent Soc 26: 252-253. 
GENUS Limnephilus Leach, 1815 
= Algonquina Banks, 1916, Canad Ent 48: 121, 122 (Ross, 1938, Psyche 45: 39, pl 7 f 61-61A),  
 type species: Stenophylax ? parvula Banks (orig. desig.). 
= Anabolina Banks, 1903, P Ent Soc Washington 5: 244 (Ross & Merkley, 1952, Amer Midland 
 Natural 47: 436), type species: Anabolina diversa Banks (orig. desig.).  
= Apolopsyche Banks, 1916, Canad Ent 48: 121 (Milne, 1935, Stud N Amer Trich 2: 49, as  
 syn of Algonquina), type species: Stenophylax minusculus Banks (monobasic)  
= Astratodes Martynov, 1928, Annuaire Mus Leningrad 28("1927"): 486 (Schmid, 1955,  
 Mitt Schweiz ent Ges 28 Beih p 130, 133), type species: Astratodes iranus Martynov  
 (orig. desig.). 
= Astratus McLachlan, 1874, Rev Syn p 32, 36 (Schmid, 1955, Mitt Schweiz ent Ges 28  
 Beih p 130, 133), type species: Astratus asiaticus McLachlan (monobasic)  
= Caenotaulius Thomson, 1891, Opusc ent 15: 1570 (objective syn of Goniotaulius), type  
 species: Phryganea vittata Fabricius (monobasic)  
= Chaetotaulius Kolenati, 1848, Gen Spec Trich 1: 30, 41 (Fischer, 1851, Jber Ver Naturk  
 Mannheim 17: 68), type species: Phryganea rhombica Linnaeus (selected by Fischer, 
1968, Trich Cat 9: 4)  
= Desmotaulius Kolenati, 1848, Gen Spec Trich 1: 31, 56 (Walker, 1852, Cat Br Mus Neur  
 1: 36, as group of Limnephilus), type species: Phryganea hirsutua Pictet (selected by 
Fischer,  1968, Trich Cat 9: 6)  
= Goniotaulius Kolenati, 1848, Gen Spec Trich 1: 31, 48 (Walker, 1852, Cat Br Mus Neur 1:  
 24, as group of Limnephilus), type species: Phryganea vittata Fabricius (selected by   
 Fischer, 1968, Trich Cat 9: 7)  
= +Miopsyche Carpenter, 1931, Ann ent Soc Amer 24: 320 (Carpenter, 1992, Treatise  
 Inv Pal, R, Arthropoda 4: 367), type species: +Miopsyche alexanderi Carpenter (original  
 designation)  
= Psiadosporus Wallengren, 1891, Skand Neur Trich p 70, as subgenus of Asynarchus 
 (Schmid, 1955, Mitt Schweiz ent Ges 28 Beih p 130, 131, 133), type species: 
Limnephilus coenosus Curtis (monobasic)  
= Rheophylax Sibley, 1926, Bull Lloyd Libr 27: 107, 191, 193 (Milne, 1935, Stud N  
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 Amer Trich 2: 48, preoccupied by Protozoa genus, syn of Anabolina), type species: 
Limnephilus submonilifer Walker (orig. desig.)  
= Spilotaulius Thomson, 1891, Opusc ent 15: 1571, 1588 (as subgenus of Limnephilus), type  
 species: Limnephilus elegans Curtis (selected by Fischer, 1968, Trich Cat 9: 8)  
= Zaporota Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 342(Schmid, 1955, Mitt  
 Schweiz ent Ges 28 Beih p 130, 133), type species: Zaporota pallens Banks (orig. desig.)  
abbreviatus Banks, 1908, Tr Amer Ent Soc 34: 263-264, pl 18 f 8, Limnephilus 
(Goniotaulius).  
abstrusus McLachlan, 1872, Ann Soc Ent Belg 15: 62-63, pl 1 f 13-13A,  
 Limnophilus.  
acnestus Ross, 1938, Bull Illinois Nat Hist Surv 21: 164-165, f 103.  
acrophylax Schmid, 1952, Pirineos 8:L 674-677, f 79-85, Limnophilus.  
acula Ross & Merkley, 1952, Amer Midland Natural 47: 450, 454, f 25A-C.  
adapus Ross, 1950, Amer Midland Natural 43 no 2: 429, f 22-22B.  
ademiensis Martynov, 1914, Annuaire Mus Petrograd 19: 181-183, f 7-8, 
Limnophilus.  
ad emus Ross, 1941, Canad Ent 73: 18-19, pl 1 f 8-8A. 
affinis Curtis, 1834, Phil Mag 4: 123. 
aistleitneri Malicky, 1986, Entomologische Z, Frankf a M 96(3): 26, figs. 
alagnaki Ruiter, 1995, Bull Ohio Biol Surv New Ser 11(1): 20-21, pl 47. 
alaicus (Martynov, 1915 ("1914"), Annuaire Mus Petrograd 19: 417-421, 423, 
424, 437, f 12-19), Astratus. 
alberta Denning, 1958, Pan-Pacif Ent 34: 96, f 3A-D. 
alconura Ross & Merkley, 1952, Amer Midland Natural 47: 445, 453, f 18A-D. 
+alexanderi (Carpenter, 1931, Ann ent Soc Amer 24: 320, 321, f 4), +Miopsyche. 
algosus (McLachlan, 1868, Tr Ent Soc London p 290-291, pl 14 f 6), 
Stenophylax. 
alienus Martynov, 1915, Annuaire Mus Petrograd 19: 200-202, f 20-21, 
Limnophilus. 
anadyrensis Martynov, 1936, Arctica 4: 182-183, 192-193, f 1-3, Limnophilus. 
+antiquus Piton, 1935, Ann Soc Linn Lyon 78: 176, f 7, Limnophilus. 
apache Flint, 1965, Proc Ent Soc Washington 67: 173-174, f 7. 
aretto Ross, 1938, P Ent Soc Washington 40: 121, pl 13 f 11-11A. 
argenteornatus Hagen, 1873, P Boston Soc 15: 294. 
argenteus Banks, 1914, Canad Ent 46: 152, pl 9 f 13. 
arizona Ross, 1941, Tr Amer Ent Soc 67: 108-109, pl 12 f 87-87A. 
asaphes McLachlan, 1880, Rev Syn Suppl 2: 19-20, pl 53 f 1-6, Limnophilus. 
asiaticus (McLachlan, 1874, Rev Syn p 36 pl 4 f 1-6), Astratus. 
assimilis (Banks, 1908, Tr Amer Ent Soc 34: 262, pl 19 f 9-10), Anabolia. 
atercus Denning, 1965, Canad Ent 97: 698-699, f 14. 
atlanticus Nybom, 1948, Comment biol 8, 14: 2, 16-17, 18, f 13a-d. 
auricula Curtis, 1834, Phil Mag 4: 124. 
baja Ruiter, 1995, Bull Ohio Biol Surv New Ser 11(1): 24-25, pl 59. 
bifidus Banks, 1908, Tr Amer Ent Soc 34: 263, pl 18 f 11, 13-15. 
biparta Denning, 1966, in Denning & JL Sykora, Canad Ent 98: 1223, 1225, f 8. 
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bipunctatus Curtis, 1834, Phil Mag 4: 123. 
bloomfieldi Ruiter, 1995, Bull Ohio Biol Surv New Ser 11(1): 26-27, pl 62. 
borealis (Zetterstedt, 1840, Ins Lapp p 1062-1063), Phryganea. 
bucketti Denning, 1965, Canad Ent 97: 697-698, f 11-12. 
bulgani Mey, 1991, Dtsch ent Z, NF 38(4-5): 357, 358, f 7-8. 
canadensis Banks, 1908, Tr Amer Ent Soc 34: 264, pl 18 f 4, Limnephilus 
(Goniotaulius). 
castor Ross & Merkley, 1952, Amer Midland Natural 47: 441, 451-452, f 14A-C. 
catula Denning, 1965, Canad Ent 97: 698, f 13. 
caucasicus Schmid, 1955, Mitt Schweiz Ent Ges 28 Beih p 139, Limnophilus. 
centralis Curtis, 1834, Phil Mag 4: 124 (M Rostock, 1879, SB Ges Isis Dresden 
69). 
challisa Denning, 1958, Pan-Pacif Ent 34: 96-97, f 5A-C. 
chereshnevi Nimmo, 1995, Occ Pap Trich Taxon 1: 2-3, f 2a-f. 
cianficconiae Malicky, 1980, Z Arbeitsgem oest Ent 32(1-2): 14, figs. 
cockerelli Banks, 1900, Psyche 9: 124, Limnophilus. 
coenosus Curtis, 1834, Phil Mag 4: 123. 
coloradensis (Banks, 1899, Tr Amer Ent Soc 25: 208), Goniotaulius. 
concolor Banks, 1899, Tr Amer Ent Soc 25: 207-208. 
correptus McLachlan, 1880, Rev Syn Suppl 2: 18, pl 53 f 1-2, Limnophilus. 
ctenifer Flint, 1967, P Ent Soc Washington 69: 170, f 12-16. 
decipiens (Kolenati, 1848, Gen Spec Trich 1: 31, 44), Chaetotaulius. 
diphyes McLachlan, 1880, Rev Syn Supp 2: 23-24, pl 53 f 1-5, Limnophilus. 
discolor (Banks, 1901, Tr Amer Ent Soc 27: 367, pl 12 f 9), Platyphylax. 
dispar McLachlan, 1875, Rev Syn p 97-98, pl 10 f 1-3, Limnophilus. 
distinctus Tian & Yang, 1993 ("1992"), in Tian, Li, Yang, & Sun, in Chen, editor, 
Ins Hengduan ount Reg, vol 2, Sci Press, Beijing, p 880, 891, pl 9 f 1-2. 
diversus (Banks, 1903, P Ent Soc Washington 5: 244, pl 4 f 5), Anabolina. 
doderoi (Navas, 1929, Boll Soc ent Ital 61: 46, f 2), Colpotaulius. 
ectus Ross, 1941, Tr Amer Ent Soc 67: 105, pl 11 f 84 
elegans Curtis, 1834, Phil Mag 4: 124. 
+eocenicus  Cockerell, 1920, P United States Mus 57: 238-239, pl 32 f 5. 
externus Hagen, 1861, Syn Neur N Amer 257, Limnophilus. 
extractus Walker, 1852, Cat Br Mus Neur 1: 34. 
extricatus McLachlan, 1865, Tr Ent Soc London (3) 5: 49-50, pl 10 f 11-12. 
fagus Ross, 1941, Canad Ent 73: 18, pl 1 f 7-7A. 
femoralis Kirby, 1837, in J Richardson, Fauna Bor Amer Norwich p 253. 
femoratus (Zetterstedt, 1840, Ins Lapp p 1065), Phryganea. 
fenestratus (Zetterstedt, 1840, Ins Lapp p 1064), Phryganea. 
fischeri Ruiter, 1995, Bull Ohio Biol Surv New Ser 11(1): 20, 21-22, pl 48. 
flavastellus Banks, 1918, Bull Mus Comp Zool Harvard 62: 20, pl 1 f 16, 17. 
flavicornis (Fabricius, 1787, Mant Ins 1: 245), Phryganea. 
flavospinosus (Stein, 1874, Stettin ent Zeit 35: 245-246), Stenophylax. 
frijole Ross, 1944, Bull Illinois Nat Hist Surv 23: 282-283, 299, f 941A-D. 
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fuliginosus (von Paula Schrank, 1802, Fauna Boica 2, 2: 182-183), Phryganea. 
fumigatus (Germar, 1827, Fauna Europ 13 pl 21 and text), Phryganea. 
fumosus (Banks, 1900, P Washington Ac Sci 2: 470, p 27 f 7, 9, 10), Asynarchus. 
fuscicornis (Rambur, 1842, Hist nat Nevr p 486-487), Limnephila. 
fuscinervis (Zetterstedt, 1840, Ins Lapp p 1065), Phryganea. 
fuscovittatus Matsumura, 1904, 1000 Ins Jap 1: 171, pl 12 f 13, Limnophilus. 
germanus McLachlan, 1875, Rev Syn p 63-64, pl 8 f 1-9, Limnophilus. 
graecus Schmid, 1965, Bonn zool Beitr 16: 155, figs. 
granti Nimmo, 1991, P ent Soc Washington 93(2): 501-502, f 10-13. 
griseus (Linnaeus, 1758, Syst Nat ed 10: 547), Phryganea. 
guadarramicus Schmid, 1955, Mitt Schweiz ent Ges 28 Beih p 134, f 72-73, 
Limnophilus. 
hageni Banks, 1930, Psyche 37: 226, pl 12 f 7-9. 
hamifer Flint, 1963, Proc ent Soc Wash 65: 212, figs. 
harrimani Banks, 1900, P Washington Ac Sci 2: 468, pl 27 f 1-2. 
helveticus Schmid, 1965, Bonn zool Beitr 16: 156, figs. 
hirsutus (Pictet, 1834, Rech Phryg p 159, pl 11 f 10), Phryganea. 
hovsgolicus Morse, 1999, Proc Internatn Symp Trich 9: 253-257, f 1-10. 
hyalinus Hagen, 1861, Syn Neur N Amer p 258, Limnophilus. 
hyperboreus Thomson, 1891, Opusc ent 15: 1576-1577. 
ignavus McLachlan, 1865, Tr Ent Soc London (3) f: 49, pl 10 f 6. 
incertus Martynov, 1909, Annuaire Mus St Petersb 14: 271-273, pl 5 f 13-15, 
Limnophilus. 
indivisus Walker, 1852, Cat Br Mus Neur 1: 34. 
infernalis (Banks, 1914, Canad Ent 46: 154-156, pl 8 f 7), Anisogamus. 
iranus (Martynov, 1928, Annuaire Mus Leningrad 29 ("1927"): 487-488, pl 27 f 
1- 5), Astratodes. 
italicus McLachlan, 1884, Rev Syn Add Suppl p 6, pl 1 f 1-4. 
janus Ross, 1938, Psyche 45: 37, pl 7 f 59-59A 
kalama Denning, 1968, Pan-Pacif Ent 44: 19, f 5. 
+kaspievi (Martynova, 1939, Trudi Woroshil gosudarstw pedagog Inst 1: 91-93, 
fig), Miopsyche. 
kaumarajiva Schmid, 1961, Tijdschr Ent 104: 217-218, pl 21 f 1-5, Limnophilus. 
kedrovayaensis Nimmo, 1995, Occ Pap Trich Taxon 1: 2-3, f 2a-f  
kennicotti Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 344, pl 5 f 69, pl 7 f 
88. 
+kudiensis Cockerell, 1926, Ann Mag Nat Hist (9) 18: 324, f 14. 
labus Ross, 1941, Tr Amer Ent Soc 67: 105-106, pl 11 f 85-85B. 
lakshaman Olah, 1994, Folia Ent Hung 55: 285, figs. 
lithus (Milne, 1935, Stud N Amer Trich 2: 40, 49), Anabolina. 
lopho Ross, 1949, Pan-Pacif Ent 25: 119-120, pl 1 f 1-1D. 
lucensis Navas, 1924, Broteri SerZool 21: 147-148, f 14a-c. 
lunatus Curtis, 1834, Phil Mag 4: 123. 
luridus Curtis, 1834, Phil Mag 4: 124. 
  
612
major (Martynov, 1909, Zool Jb Syst 27: 514, 516-518, 548, 553, 554, pl 24 f 1-
4), Colpotaulius. 
malickyi Sipahiler, 1992, Spixiana 15(3): 295, figs. 
marmoratus  Curtis, 1834, Phil Mag 4: 123. 
+martynovi (Carpenter, 1931, Ann ent Soc Amer 24: 322, f 5), +Miopsyche. 
martynovi Kumanski, 1994, Braueria, 21(6): 6. 
maya Flint, 1967, P United States Mus 123(3608): 16, f 68-70. 
mexicanus Flint, 1967, P Ent Soc Washington 69: 171, f 17-21. 
microdentatus Martynov, 1913, Arb zool Labor Warschau ("1912") p 94-96, pl 9 f 
11-12, Limnophilus. 
minos Malicky, 1971, Ent Z, Frankf a M 80: 124, figs. 
moestus Banks, 1908, Psyche 15: 61, 62, pl 2 f 4, 8, 10, 11. 
morrisoni Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 343-344, pl 1 f 5, pl 
3 f 32, pl 7 f 96. 
nigriceps (Zetterstedt, 1840, Ins Lapp p 1066), Phryganea. 
nimmoi Roy & Harper, 1975, Canadian J Zool 53(8): 1085, figs. 
nipponicus Schmid, 1964, Can Ent 96: 834, 836, f 34-36. 
nogus Ross, 1944, Bull Illinois Nat Hist Surv 23: 281-282, 298, f 940A-C. 
nybomi Malicky, 1984, Entomologische Z, Frankf a M 94(20): 301, figs. 
obsoletus Rambur, 1842, Hist nat Nevr p 477, Limnephila. 
occidentalis Banks, 1908, Tr Amer Ent Soc 34: 264-265, pl 18 f 1, 3, Limnephilus 
(Goniotaulius). 
orientalis Martynov, 1935, Trav Inst zool Leningrad 2: 348, Limnophilus. 
ornatulus Schmid, 1965, Ent Tidskr 86: 30, figs. 
ornatus Banks, 1897, Tr Amer Ent Soc 24: 27. 
pallens (Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 342, pl 7 f 105), 
Zaporota. 
pantodapus McLachlan, 1875, Rev Syn p 70-71, pl 9 f 1-9, Limnophilus. 
partitus Walker, 1852, Cat Br Mus Neur 1: 32. 
parvulus (Banks, 1905, Tr Amer Ent Soc 32: 9-10), Stenophylax ? 
pati O'Connor, 1980, Irish Nat J 20(4): 130, figs. 
peculiaris McLachlan, 1875, Rev Syn p 98-99, pl 7 f 1-3, Limnophilus 
(Stenophylax ?). 
peltus  Denning, 1962, Pan-Pacif Ent 38: 34, figs. 
perjurus Hagen, 1861, Syn Neur N Amer p 258, Limnophilus. 
perpusillus Walker, 1852, Cat Br Mus Neur 1: 35. 
petri Marinkovic-Gospodnetic, 1966, Bull scient Cons Acad RSF Yougosl (A) 11: 
110-112, figs. 
picturatus McLachlan, 1875, Rev Syn p 78-79. 
plaga Walker, 1852, Cat Br Mus Neur 1: 35. 
politus McLachlan, 1865, Tr Ent Soc London (3) 5: 39-40, pl 9 f 24. 
pollux Flint, 1967, P Ent Soc Washington 69: 169-170, f 7-11. 
ponticus McLachlan, 1898, Ent Monthly Mag 34: 46-47, f 1-5, Limnophilus. 
primoryensis Nimmo, 1995, Occ Pap Trich Taxon 1: 3, f 3a-f. 
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productus Banks, 1914, Canad Ent 46: 150, pl 10 f 29, 36. 
quadratus Martynov, 1914, Annuaire Mus Petrograd 19: 202-205, f 22-24, 
Limnophilus. 
+recultus Cockerell, 1925, P United States Mus 68(5): 4-5, pl 1 f 9. 
rhea Ruiter, 1995, Bull Ohio Biol Surv New Ser 11(1): 10-11, pl 20. 
rhombicus (Linnaeus, 1758, Syst Nat ed 10: 548), Phryganea. 
rohweri Banks, 1908, Tr Amer Ent Soc 34: 262-263, pl 18 f 2. 
rossi Leonard & FA Leonard, 1949, Occ Pap Mus Michigan 520: 4-6, pl 4 f 1-2. 
rothi Denning, 1966, Pan-Pacif Ent 42: 235-236, f 9-9D. 
+rabies's (Lewis, 1973, Annals ent Soc Am 66(5): 1174, figs), +Miopsyche. 
sackeni Banks, 1930, Psyche 37: 227, pl 12 f 6. 
samoedus (McLachlan, 1880, Rev Syn Suppl 2: 16, pl 53 f 1-9), Astratus. 
sansoni Banks, 1918, Bull Mus Comp Zool Harvard 62: 19, pl 1 f 8. 
santanus Ross, 1949, Pan-Pacif Ent 25: 120-122, pl 12 f 2-2C. 
secludens Banks, 1914, Canad Ent 46: 152, pl 9 f 17, pl 10 f 27. 
sericeus (Say, 1824, Narrative Exp Long 2: 309), Phryganea. 
sibiricus Martynov, 1929, Konowia 8: 305-308, f 13-16. 
sibiricusoccidentis Spuris, 1988, Syn Fauna Trich USSR, Riga, Zinatne, p ? 
sierrata Denning, 1968, Pan-Pacif Ent 44: 19, 21, f 6. 
signifer Martynov, 1909, Annuaire Mus St Petersb 14: 273-275, 284, pl 5 f 16-18, 
Limnophilus.. 
sitchensis (Kolenati, 1859, Gen Spec Trich 2: 157, 174, 276-277, pl 5 f 58), 
Goniotaulius. 
solidus (Hagen, 1861, Syn Neur N Amer p 267), Hallesus. 
+soporatus Scudder, 1890, Tertiary Ins N Amer p 193, 628, pl 15 f 5, 
Limnophilus. 
sparsus Curtis, 1834, Phil Mag 4: 123. 
sperryi (Banks, 1914, Bull Mus Comp Zool Harvard 92: 346-347, pl 1 f 2, 11, 
12), Rhadicoleptus. 
spinatus Banks, 1914, Canad Ent 46: 149-150, pl 8 f 8, 9. 
stigma Curtis, 1834, Phil Mag 4: 123. 
subcentralis Brauer, 1857, Neur Austr p 51, f 90, Limnophilus. 
submonilifer Walker, 1852, Cat Br Mus Neur 1: 33. 
subniditus McLachlan, 1875, Rev Syn p 85, pl 9 f 1-3, Limnophilus. 
sylviae Denning, 1949, J Kansas Ent Soc 22: 91, f 4-4C. 
taloga Ross, 1938, Bull Illinois Natu Hist Surv 21: 166-167, f 106. 
tarsalis (Banks, 1920, Bull Mus Comp Zool Harvard 64(3): 342, pl 7 f 104), 
Colpotaulius. 
tauricus Schmid, 1964, Opusc Zool 73: 2-4, f 3-7. 
thorus Ross, 1938, Bull Illinois Nat Hist Surv 21: 167-168, p 107. 
tibeticus Schmid, 1966, Acta zool hung 12: 363-369, figs, Limnophilus. 
tiunovae Arefina & Levanidova, 1996, in Arefina, Ivanov, & Levanidova, Far 
Eastern Ent 34:  9-0, f 23-27. 
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transcaucasicus Martynov, 1909, Zool Jb Syst 27: 514, 519-522, 548, 552, f A, pl 
24 f 5-9, Limnophilus. 
tricalcaratus (Mosely, 1936, J Bombay Soc 38: 453-454, f 1-3, pl 3 f 1-8), 
Astratus. 
tulatus Denning, 1962, Pan-Pacif Ent 38: 36, figs. 
turanus (Martynov, 1928, Annuaire Mus Leningrad 28 ("1927"): 488-489, pl 27 f 
6-11), Astratodes. 
uintah Nimmo, 1991, P ent Soc Washington 93: 506-507, f 28-34. 
virescens (Gmelin, 1789 (Lugduni), Linn Syst Nat ed 13: 2636), Phryganea. 
vittatus (Fabricius, 1798, Ent Syst Suppl p 201), Phryganea. 
wittmeri Malicky, 1972, Mitteilungen ent Ges Basel 22: 35, figs. 
xanthodes McLachlan, 1873, Ent Montly Mag 10: 164, Limnophilus. 
znojkoi Martynov, 1938, Trudy zool Inst Baku 8: 68-70, f 5-10, Limnophilus.  
GENUS Nemotaulius Banks, 1906 (type species: Grammotaulius brevilinea R McLachlan (original 
designation) 
       SUBGENUS Macrotaulius Schmid, 1952 (Type species: Phryganea punctatolineata  
 Retzius, orig. desig.) 
admorsus (McLachlan, 1866, Tr ent Soc London (3) 5: 250), Limnephilus 
(Glyphotaelius). 
amurensis Nimmo, 1995, Occ Pap Trich Taxon 1: 4, f 4. 
coreanus Olah, 1985, Folia Ent Hungarica Rov Koezl 46: 137-139, f 1a-1e. 
hostilis (Hagen, 1873, Verh zool bot Ges 23: 444-446), Glyphotaelius. 
miyakei (Nakahara, 1914, Dobuts Zasshi 26: 342, 345-346, f 3-4), Glyphotaelius. 
mutatus (McLachlan, 1872, Ann Soc ent Belg 15: 60-61, pl 1 f 12-12b), 
Glyphotaelius. 
punctatolineatus (Retzius, 1783, C de Geer Gen Spec Insect p 56), Phryganea. 
       SUBGENUS Nemotaulius Banks, 1906 (Type species: Grammotaulius brevilinea McLachlan,  
  orig. desig.) 
brevilinea (McLachlan, 1871, J Linn Soc London Zool 11: 107-108, pl 2 f 1), 
Grammotaulius.  
GENUS Philarctus McLachlan, 1880 (Type species: Philarctus bergrothi McLachlan, monobasic) 
appendiculatus (Martynov, 1909, Annuaire Mus St Petersb 14: 269-271, pl 5 f  
 9-12, text 2), Limnophiloides.  
asiaticus (Forsslund, 1935, Ark Zool 27 A (31): 17-18, f 15 a-h),  
 Platycentropus.  
bergrothi McLachlan, 1880, Rev Syn Suppl 2: 80-81, pl 59 f 1-6.  
przewalskii McLachlan, 1886, Horae Soc ent Ross 21: 456-457, f. 
quaeris (Milne, 1935, Stud N Amer Trich 2: 41, 50), Colpotaulius. 
reinigi Ulmer, 1940, Mitt D ent Ges 9: 113-116, f 1-3. 
rhomboidalis Martynov, 1924, Jb Martjanov Mus 2: 66-67, 71, 84, 94-96, f 5a-b.  
GENUS Platycentropus Ulmer, 1905 (Type species: Hallesus maculipennis Kolenati,  orig. desig.) 
amicus (Hagen, 1861, Syn Neur N Am p 265-266), Hallesus.  
indistinctus (Walker, 1852, Cat Br Mus Neur 1: 37), Limnephilus.  
radiatus (Say, 1824, Narrative Exp Long 2: 308-309), Phryganea.  
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GENUS Psychoronia Banks, 1916 (Type species: Psilopteryx brevipennis Banks, monobasic) 
 brooksi Ruiter, 1999, Gr Basin Natrlst 59(2): 160-161, 163-164, f 1-10.  
 costalis (Banks, 1901, Psyche 9: 286-287), Asynarchus.  
GENUS Rhadicoleptus Wallengren, 1891 (Type species: Stenophylax alpestris Kolenati,   
 monobasic) 
alpestris (Kolenati, 1848, Gen Spec Trich 1: 26, 32, 66), Stenophylax.  
spinifer (McLachlan, 1875, Rev Syn p 114, 120, pl 13 f 1-2), Stenophylax.  
ucenorum (McLachlan, 1876, Rev Syn Suppl 1: 9-10, pl 30 f 1-8), Stenophylax.  
GENUS Rivulophilus Nishimoto, Nozaki, Ruiter, 2000 (Type species: Rhivulophilus sakai  
 Nishimoto,  Nozaki, Ruiter, orig. desig., monobasic) 
 Rhivulophilus sakai Nishimoto, Nozaki, Ruiter, 2000, Ent Sci 3(2): 377-386. 
 
TRIBE Stenophylacini Schmid, 1955 
 
GENUS Acrophylax Brauer, 1867 (Type species: Acrophylax zerberus Brauer, monobasic) 
vernalis Dziedzielewicz, 1912 ("1911"), Spraw Kom Fizyjogr 46: 133, 134-136, 
pl 2 f 1-4.  
zerberus Brauer, 1867, Verh zool bot Ges 17: 742, 743-744.  
GENUS Allogamus Schmid, 1955 (Type species: Halesus uncatus Brauer, orig. desig.) 
 antennatus (McLachlan, 1876, Rev Syn p 147, 153-154), Halesus.  
auricollis (Pictet, 1834, Rech Phryg p 141-142, pl 8 f 1 a-f), Phryganea.  
ausoniae Moretti, 1991, Proc Int Symp Trichoptera 6: 393, figs. 
botosaneanui Moretti, 1991, Proc Int Symp Trichoptera 6: 399, figs. 
corsicus (Ris, 1897, Mitt Schweiz ent Ges 9: 438-440, f 8), Halesus. 
dacicus (Schmid, 1951, Bull Soc Vaudoise nat 65: 65-66, f 8-14), Halesus. 
despaxi Decamps, 1968, Annls Limnologie 3 (1967): 99, figs. 
hilaris (McLachlan, 1876, Rev Syn p 147, 154, pl 16 f 1-6), Halesus. 
illiesorum Botosaneanu, 1980, Bulletin zool Mus Univ Amsterdam 7(8): 76, figs. 
laureatus (Navas, 1918, Broteria Ser Zool 16: 12-14, f 31 a-d, 32), Halesus. 
lazeri Szczesny, 1967, Bull Acad pol Sci (Ser Sci Biol) 15: 480. 
ligonifer (McLachlan, 1876, Rev Syn p 148, 155, pl 16 f 1-2), Halesus. 
mendax (McLachlan, 1876, Rev Syn p 147, 156-157, pl 17 f 1-5), Halesus. 
mortoni (Navas, 1907, Bol Soc Aragon 6: 194-195, f 1 (1-3). 
pertuli Malicky, 1974, Annales Mus goulandris 2: 119, figs. 
stadleri (Schmid, 1951, Bull Soc Vaudoise Sci nat 65: 63-65, f 1-7), Halesus. 
starmarchi Szczesny, 1967, Bull Acad pol Sci (Ser Sci Biol) 15: 479. 
tatricus Szczesny, 1967, Bull Acad pol Sci (Ser Sci Biol) 15: 481. 
uncatus (Brauer, 1857, Neur Austr p 47, f 44), Halesus.  
GENUS Anisogamodes Martynov, 1924 (Type species: Anisogamus flavipunctatus Martynov, orig.  
 desig.) 
flavipunctatus (Martynov, 1914, Rev Russe Ent 14: 81-83, f 10-11), Anisogamus.  
GENUS Anisogamus McLachlan, 1874 (Type species: Stenophylax difformis McLachlan (selected  
 by Kimmins,1950, Entomologist 83: 58) 
difformis (McLachlan, 1867, Stettin ent Zeit 28: 51-52), Stenophylax.  
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lineatus Klapalek, 1903 ("1901"), Rozpr Ceske Ak Cis Fr Jos (2) 10 (21): 1-2, f 1 
A-D.  
noricanus McLachlan, 1875, Rev Syn p 110, pl 12 f 1-2.  
GENUS Chionophylax Schmid, 1951 (Type species: Acrophylax czarnohoricus Dziedzielewicz,  
 orig. desig.) 
czarnohoricus (Dziedzielewicz, 1911 ("1910"), Spraw Kom Fizyjogr 45: 45- 
 46, pl 2 f 1-2), Acrophylax. 
mindszentyi Schmid, 1951, Eos 27: 59-61, f 51-54. 
monteryla Botosaneanu, 1957, Beitr Ent 7: 599-603, f 1-3.  
GENUS Chyranda Ross, 1944 (Type species: Asynarchus centralis Banks, orig. desig.) 
 centralis (Banks, 1900, Tr Amer ent Soc 6: 253-254), Asynarchus.  
GENUS Clostoeca Banks, 1943 (Type species: Clostoeca sperryae Banks, orig. desig.) 
 disjuncta (Banks, 1914, Canad Ent 46: 156, pl 9 f 22), Anisogamus.  
GENUS Consorophylax Schmid, 1955 (Type species: Stenophylax consors McLachlan, orig.  
 desig.) 
carinthiacus Malicky, 1992, Ent Zeit 24: 466-472, f 1, 3.  
consors (McLachlan, 1880, Rev Syn Suppl 2: 33-34, pl 54 f 1-2), Stenophylax.  
montivagus (McLachlan, 1867, Stettin ent Zeit 28: 50-51), Stenophylax.  
piemontanus Kimmins & L Botosaneanu, 1967, Acta zool hung 13: 359, figs.  
GENUS Enoicyla Rambur, 1842 
= Dromophila von Heyden, 1850, Stettin ent Zeit 11: 83 (Fischer, 1969, Trich Cat 10: 213), type  
 species: Dromophila montana von Heyden, monobasic)  
= Ptyopteryx Kolenati, 1848, Gen Spec Trich 1: 33, 73 (Doehler,1920, Zool Anz 51: 3, 6-13, f 1-3 
(Type species: Ptyopteryx reichenbachii Kolenati, mnobasic)  
costae McLachlan, 1876, Rev Syn p 208-209, pl 23 f 1-3.  
pusilla Burmeister, 1839, Handb Ent 2 (2) 2: 931, Limnophilus.  
reichenbachii (Kolenati, 1848, Gen Spec Trich 1: 23, 33, 74, pl 2 f 12), 
Ptyopteryx. 
GENUS Enoicylopsis Navas, 1917 (Type species: Enoicylopsis peyerimhoffi Navas, orig.  desig,.) 
 peyerimhoffi Navas, 1917, Bull Soc Hist nat Afr Nord 8: 16-17, f a-c.  
GENUS Halesus Stephens, 1836 (Type species: Phryganea digitata F von Paula Schrank (selected  
 by Westwood,  1840, Intr mod Class Ins 2, Syn Genera, p 49) 
appenninus Moretti & Spinelli Batta, 1979, Rivista Idrobiol 18(2): 245, figs. 
calabrus Moretti & Spinelli Batta, 1979, Rivista Idrobiol 18(2): 247, figs.  
digitatus (von Paula Schrank, 1781, Enum Ins Austr p 309), Phryganea.  
interpunctatus (Zetterstedt, 1840, Ins Lapp p 1067), Phryganea.  
nurag Malicky, 1974, in Malicky & Kumanski, Entomologische Z, Frankf a M 
24(3): 16, figs.  
radiatus (Curtis, 1834, Phil Mag 4: 125), Limnephilus.  
rubricollis (Pictet, 1834, Rech Phryg p 135, pl 11 f 2), Phryganea.  
ruficollis (Pictet, 1834, Rech Phryg p 145-146, pl 8 f 3a-c), Phryganea.  
sachalinensis Martynov, 1914, Annuaire Mus Petrograd 19: 236-238, f 45-47.  
tesselatus (Rambur, 1842, Hist nat Nevr p 478-479), Limnephila.  
vittatus Hagen, 1873, P Boston Soc 15: 296, Hallesus. 
GENUS Hydatophylax Wallengren, 1891 (Type species: Stenophylax infumatus McLachlan,  
  
617
 monobasic) 
= Astenophylax Ulmer, 1907, Gen Ins 60: 32, 51 (Schmid, 1950, Mitt Schweiz ent Ges 23: 266),  
 type species: hryganea argus Harris (selected by Milne, 1935, Stud N Amer Trich 2: 25)  
argus (Harris, 1869, Ent Corr p 333-334), Phryganea.  
festivus (Navas, 1920, Revista Ac Cienc Madrid 18: 163, f 5), Stenophylax.  
formosus Schmid, 1965, Ent Tidskr 86: 32, figs.  
grammicus (McLachlan, 1880, Rev Syn Suppl 2: 83, pl 59 f 1-4), Stenophylax.  
hesperus (Banks, 1914, Canad Ent 46: 152-154, pl 8 f 6, pl 9 f 21), Stenophylax.  
infumatus (McLachlan, 1865, Tr ent Soc Londo (3) 5: 63-64), Stenophylax.  
magnus (Martynov, 1914, Annuaire Mus Petrograd 19: 240-244, 246, 252, f 49-
54).  
nigrovittatus (McLachlan, 1872, Ann Soc ent Belg 15: 64-65, pl 2 f 1-1d), 
Platyphylax.  
primoryensis Nimmo, 1995, Occ Pap Trich Taxon 1: 6-7, f 81-d.  
sakharovi Kumanski, 1991, Ins Kor 8: 21-24, f 4-5, 8-9.  
soldatovi (Martynov, 1914, Annuaire Mus Petrograd 19-247-249, f 55-57), 
Astenophylax.  
spartacus Schmid, 1950, Mitt Schweiz ent Ges 23: 290-291, f 54-62.  
variabilis (Martynov, 1910, Annuaire Mus St Petersb 15: 345), Platyphylax.  
victor Banks, 1950, Psyche 57: 72-73, f 1 a-c.  
GENUS Isogamus Schmid, 1955 (Type species: Anisogamus aequalis Klapalek, orig. desig.) 
aequalis (Klapalek, 1907, Acta Soc ent Prag 4: 24-27, f 1-3), Anisogamus.  
czarnohorensis (Dziedzielewicz, 1912, Spraw Kom Fizyjogr 46 (1911): 133, 137-
138), Anisogamus. 
GENUS Leptotaulius Schmid, 1955 ( Type species: Leptotaulius gracilis Schmid, orig. desig.) 
= Leptogamus Schmid, 1955, Mitt Schweiz ent Ges 28 Beih, p 174 (lapsus for Leptotaulius  
  according to Fischer,  1973, Trich Cat 15: 132) type species: none designated for this 
genus  
gracilis Schmid, 1955, Mitt Schweiz ent Ges 28 Beih p 180, f 79-80. 
GENUS Melampophylax Schmid, 1955 (Type species: Halesus melampus McLachlan, orig. desig.) 
 altuspyrenaicus Botosaneanu, 1994, Ent Zeitschr 104: 363-364, f 1-3.  
austriacus Malicky, 1990, Nachrichtenbl Bayer Entomol 39(1): 8, figs.  
cantalicus Botosaneanu, 1994, Ent Zeitschr 104: 364-365, f 4-6. 
melampus (McLachlan, 1876, Rev Syn p 148, 158-159, pl 16 f 1-5), Halesus. 
mucoreus (Hagen, 1861, Stettin ent Zeit 22: 115), Halesus. 
nepos (McLachlan, 1880, Rev Syn Suppl 2: 40), Halesus. 
polonicus Malicky, 1990, Nachrichtenbl Bayer Entomol 39(1): 8, figs. 
puncticollis (Pictet, 1834, Rech Phryg p 145, pl 11 f 6), Phryganea. 
vestinorum Moretti, 1991, Proc Int Symp Trichoptera 6: 393, figs.  
GENUS Mesophylax McLachlan, 1882 (Type species: Limnephila aspersa Rambur, orig. desig.) 
aethiopicus Malicky, 1976, Ent Z 86: 43-45, figs. 
africanus Malicky, 1997, Braueria 24: 34-35.  
arabicus Malicky, 1998, Beitr Ent 48: 137-138, pl 6, 8.  
aspersus (Rambur, 1842, Hist nat Nevr p 475), Limnephila. 
impunctatus McLachlan, 1884, Rev Syn Add Suppl p 10-11, pl 1 f 1-3. 
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morettii Malicky, 1997, Braueria 24: 34-35. 
pamirensis Malicky, 1997, Braueria 24: 34-35. 
oblitus (Hagen, 1865, Stettin ent Zeit 26: 218), Stenophylax. 
sardous Moretti & S Gianotti, 1964, Atti Accad naz Ital Ent Rc 11 (1963): 195. 
skalskii Malicky, 1997, Braueria 24: 34-35.  
GENUS Parachiona Thomson, 1891 (Type species: Phryganea picicornis Pictet, monobasic).  
= Hypnotranus Wallengren, 1891, Skand Neur Trich, p 31, 70 (HDJ Wallengren, 1891, Skand  
 Neur Trich,  p 167),  type species: Phryganea picicornis Pictet, monobasic)  
picicornis (Pictet, 1834, Rech Phryg p 155-156, pl 11 f 9), Phryganea.  
GENUS Philocasca Ross, 1941 ( Type species: Philocasca demita Ross, orig. desig.) 
alba Nimmo, 1977, Quaest Ent 13: 45-46, f 102-105, 121.  
antennata (Banks, 1900, Tr Amer ent Soc 26: 254).  
banksi (Denning, 1941, Ann Ent Soc Amer 34: 199-200, f 11), Anisogamus. 
demita Ross, 1941, Tr Amer ent Soc 67: 111-112, pl 12 f 89-89B. 
oron Ross, 1949, Pan-Pacif Ent 25: 124-126, pl 2 f 6-6A. 
rivularis Wiggins, 1968, in Wiggins & Anderson, Can J Zool 46: 72, figs. 
thor Nimmo, 1971, Quaest ent 7: 147, figs.  
GENUS Platyphylax McLachlan, 1871 (Type species: Enoicyla frauenfeldi Brauer, selected by  
 McLachlan, 1875) 
= Hydatophylax according to VD Ivanov, 1996, in litt 
frauenfeldi (Brauer, 1857, Neur Austr p 46, f 39), Enoicyla.  
GENUS Potamophylax Wallengren, 1891 (Type species: Stenophylax stellatus Curtis, selected by  
 Schmid, 1955, Mitt Schweiz ent Ges 28 Beih, p 171, 173-175) 
albergaria Malicky, 1976 ("1975"), Zeitschr Arb Oesterr Entomol 27(3/4): 99, 
 pl 5 f 1-5.  
borislavi Kumanski 1975, Nouv Rev Ent 5: 85-87, f 1-6.  
carpathicus (Dziedzielewicz, 1912, Spraw Kom Fizyjog 46 (1911): 133, 136-137, 
pl 2 f 5-8), Stenophylax.  
cingulatus (Stephens, 1837, Ill Brit Ent 6: 209), Halesus.  
gambaricus Malicky, 1971, Ent Z, Frankf a M 81: 260, figs.  
goulandriorum Malicky, 1974, Ann Mus Goulandris 2: 116-119, f 9.  
gurunaki Malicky, 1992, Ent Zeit 3: 43-45, f 2.  
haidukorum Malicky, 1999, in Kumanski & Malicky, Braueria 26: 28, f 6-17.  
inermis Moretti & Cianficconi, 1994, in Moretti, Szczesny, & Tobias, 
Senckenbergiana biologia 74: 94, 16-18.  
juliani Kumanski, 1999, in Kumanski & Malicky, Braueria 26: 27, f 1-5.  
jungi Mey, 1976, Ent Nachr Dresden 20: 166-168, figs.  
latipennis (Curtis, 1834, Phil Mag 4: 125), Limnephilus.  
luctuosus (Piller & Mitterpacher, 1783, Iter per Poseganam p 85, pl 6 f 6), 
Phryganea. 
millenii (Klapalek, 1899, Termes Fuez 21: 488), Stenophylax.  
nigricornis (Pictet, 1834, Rech Phryg p 136-137, pl 6 f 4 a-d), Phryganea.  
pallidus (Klapalek, 1899, Glasnik zem Muz Bosn 11: 325-327, f 4-11), 
Stenophylax.  
rotundipennis (Brauer, 1857, Neur Austr p 49, f 54-55), Anabolia.  
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schmidi Marinkovic-Gospodnetic, 1971, Bull scient Cons Acad RSF Yougosl 16: 
145, fig.  
winneguthi (Klapalek, 1902, Termes Fuez 25: 161-162, f A-C), Stenophylax  
GENUS Psilopterna Martynov, 1915 (Type species: Psilopterna pevzovi Martynov, monobasic) 
alageza Olah, 1985, Folia ent hung 46(2): 148, figs.  
eukratida Schmid, 1961, Tijdschr Ent 104: 220-222, pl 20 f 5-10. 
hirsuta  Martynov, 1928, Annuaire Mus Leningrad 28 (1927): 484-485, pl 24 f  
 6-7, pl 25 f 7. 
pevzovi Martynov, 1915, Annuaire Mus Petrograd 19 ("1914"): 423-426, 437, f 
21-23.  
GENUS Pycnopsyche Banks, 1905 (Type species: Limnephila scabripennis Rambur, orig.  desig.) 
= Allegophylax Banks, 1916, Can Ent 48: 118, 122 (Ross, 1944, Bull Illinois Nat Hist Surv  
 23: 193, 299), type species: Phryganea subfasciata Say (selected by Fischer, 1969)  
= Eustenace Banks, 1916, Can Ent 48: 118, 122 (Ross, 1944, Bull Illinois Nat Hist Surv 23: 193,  
 299), type species: Stenophylax limbatus McLachlan (monobasic)  
aglona Ross, 1941, Canad Ent 73: 18, pl 1 f 6-6B.  
antica (Walker, 1852, Cat Br Mus Neur 1: 9), Neuronia.  
circularis (Provancher, 1877, Natural Canad 9: 259-260), Platyphylax.  
conspersa Banks, 1943, Bull Mus comp Zool Harvard 92: 345-346, pl 2 f 45,46.  
divergens (Walker, 1852, Cat Br Mus Neur 1: Cat Br Mus Neur 1: 30), 
Limnephilus.  
flavata (Banks, 1914, Canad Ent 46: 154, pl 10 f 32-33), Stenophylax.  
gentilis (McLachlan, 1871, J Linn Soc London Zool 11: 108), Stenophylax.  
guttifera (Walker, 1852, Cat Br Mus Neur 1: 16), Halesus.  
indiana (Ross, 1938, P ent Soc Wash 40: 121-122,pl 13 f 10-10C), Stenophylax  
lepida (Hagen, 1861, Syn Neur N Am p 269), Enoicyla.  
limbata (McLachlan, 1871, J Linn Soc London Zool 11: 108-109, pl 2 f 2), 
Stenophylax. 
luculenta (Betten, 1934, Caddis Flies NY State p 345, pl 4 f 1, pl 48 f 7-12, pl 49 f 
1-4), Stenophylax. 
rossi Betten, 1950, Annent Soc Amer 43: 510, 511, 512, 520, pl 3 f 49-54. 
scabripennis (Rambur, 1842, Hist nat Nevr p 488), Limnephila. 
sonso (Milne, 1935, Stud N Amer Trich 2: 32-33, 52), Stenophylax. 
subfasciata (Say, 1828, Amer Ent 3 pl 44), Phryganea 
virginica (Banks, 1900, Tr Amer ent Soc 26: 256), Potamorites. 
GENUS Stenophylax Kolenati, 1848 (Type species: Stenophylax striatus Kolenati not Linnaeus 
 (selected by Kimmins, 1950, Entomologist 83: 59-60). 
= Micropterna Stein, 1874, Stettin ent Zeit 35: 247 (Botosaneanu, 1992, Trich Levant, p 211),  
 type species: Micropterna orophi Stein, orig. desig.)  
= Hemipterna McLachlan, 1874, Rev Syn, p 32 (as a synonym of Micropterna - McLachlan,  
 1875, Rev Syn, p 138, 139), type species: Halesus lateralis Stephens (selected by 
Fischer, 1969,  
 Trich Cat 10: 245)  
alex Mey & Mueller, 1980, Reichenbachia17(21): 177, figs. 
badukus (Mey & Mueller, 1979, Reichenbachia 17(21): 178, figs), Micropterna. 
barnolanus Navas, 1917, Mem Ac Cienc Barcelona (3) 13 (7): 173-174, f 12. 
  
620
bischofi Malicky, 1992, Mitt ent Ges Basel 42(2): 53, 55-57, f 1. 
caesareicus (Schmid, 1959, Beitr Ent 9: 798-799, pl 14 f 15-16), Micropterna. 
caesareus Navas, 1917, Mem Pontif Acc n Lincei (2) 3: 21. 
caspicus (Schmid, 1959, Beitr Ent 9: 798-799, pl 14 f 15-16), Micropterna. 
clavatus (Martynov, 1916, Bull Mus Caucase Tiflis 9: 200-202, f 14-16), 
Micropterna. 
coiffaiti (Decamps, 1963, Ann Speleol 17: 580, figs), Micropterna. 
crossotus McLachlan, 1884, Rev Syn Add Suppl p 9-10, pl 1 f 1-3. 
curvidens Schmid, 1957, Trab Mus Zool Barcelona 2 no 2: 16-17, f 14. 
dentilus Kobayashi, 1973, Bulletin Kanagawa Pref Mus no 6: 38, figs. 
elongatus Navas, 1932, Boll Mus Torino 42 (3) (26): 37, f 31 a-b. 
espanioli Schmid, 1957, Trab Mus Zool Barcelona 2 no 2: 17-18, f 15-16. 
fissus (McLachlan, 1875, Rev Syn p 115, 133-134, pl 14 f 1-4), Micropterna. 
hatatitlus (Malicky, 1985, Mitteilungen schweiz ent Ges 58(3-4): 30, figs), 
Micropterna. 
indicus (Mosely, 1936, J Bombay Soc 38: 454-455, pl 4 f 1-7), Micropterna. 
kitagamii Iwata, 1927, Annot zool Jap 11: 213, 218, pl 1 f 16-17. 
koizumii Iwata, 1928, Dobuts Zasshi 40: 122, 126-127, f 229-231. 
lasareus (Olah, 1985, Folia ent hung 46(2): 147, figs), Micropterna. 
lateralis (Stephens, 1837, Ill Br Ent 6: 210), Halesus. 
lavandieri (Decamps, 1972, Nouvelle Revue Ent 2(3): 35, figs), Micropterna. 
libana (Malicky & Dia, 1997, Ent Z 107: 62-63, f 2), Micropterna. 
malaspinus (Schmid, 1957, Trab Mus Zool Barcelona 2 no 2: 34-35, f 32-33), 
Micropterna. 
malatestus (Schmid, 1957, Trab Mus Zool Barcelona 2 no2 : 31-32, f 28-29), 
Micropterna. 
maroccanus  Navas, 1917, Mem Pontif Acc n Lincei (2) 3: 21-22. 
meridiorientalis Malicky, 1982, Entomofauna 1(8): 98, figs. 
minoicus Malicky, 1982, Entomofauna 1(8): 98, figs. 
mistus Navas, 1932, Bull Mus Torino 42 (3) (26): 37-38, f 32 a-b. 
mitis McLachlan, 1875, Rev Syn p 114, 136-137, pl 13 f 1-3. 
mucronatus McLachlan, 1880, Rev Syn Suppl 2: 84, pl 59 f 1-4. 
muehleni (McLachlan, 1884, Rev Syn Add Suppl p 11-12, pl 1 f 1-3), 
Micropterna. 
nassarei Navas, 1925, Bol Soc Iber Ci nat 24: 92-94, f 1 a-c. 
nurianus Navas, 1917, Broteria Ser Zool 15: 8-9, f 15 a-c. 
nycterobius (McLachlan, 1875, Rev Syn p 139-140, pl 15 f 1-6), Micropterna. 
oreinus Navas, 1921, Broteria Ser Zool 19: 72. 
permistus McLachlan, 1895, Ent monthly Mag 31: 139-140. 
quadriguttatus Kolenati, 1848, Gen Spec Trich 1: 67. 
racovitzai Botosaneanu, 1959, Arch Zool exp 97: 36, 44-46, f 1A-C. 
sequax (McLachlan, 1875, Rev Syn p 141-142, pl 15 f 1-9), Micropterna. 
serratus Navas, 1921, Broteria Ser Zool 18: 26-27, f 41 a-b. 
sinensis (Banks, 1940, P US Mus 88: 212-213, pl 29 f 49, 50), Psilopterna. 
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sipahilerae (Kumanski & Malicky, 1997, Braueria 24: 19, figs), Micropterna. 
solotarewi (Martynov, 1913, Arb zool Labor Warschau (1912) p 97-98, pl 6 f 11-
14, pl 9 f 13), Micropterna. 
tauricus (Martynov, 1917, Annuaire Mus Petrograd 21 (1916): 182-184, pl 6 f 7-
8), Micropterna. 
terekensis (Martynov, 1913, Arb zool Labor Warschau (1912) p 98-100, pl 6 f 7-
8), Mesophylax. 
testaceus (Gmelin, 1789, Linn Syst Nat ed 13: 2637), Phryganea. 
thaleri (Malicky, 1985, Mitteilungen schweiz ent Ges 58(3-4): 27, figs), 
Micropterna. 
torosicus Botosaneanu, 1995, Faun Abh Mus Tierkd Dresden 20: 77. 
unicolor Kolenati, 1848, Gen Spec Trich 1: 67. 
vibex (Curtis, 1834, Phil Mag 4: 125), Limnephilus. 
wageneri (Malicky, 1971, Hoehle 22: 15, figs), Micropterna. 
zarathustra Malicky, 1982, Entomofauna 1(8): 99, figs. 
GENUS +Tricheopteryx Cockerell, 1927 
~+florissantensis (Cockerell, 1907, Bull Amer Mus 23: 608, f 4), Platyphylax 
(+Eopteryx)." 
 
SUBFAMILY Pseudostenophylacinae Schmid, 1955 
 
GENUS Aplatyphylax Kimmins, 1950 (Type species: Aplatyphylax mishmicus Kimmins (orig.  
 desig.) 
 cristatus Kimmins, 1950, Ann Mag nat Hist (12) 3: 914-916, f 18, 20-22. 
 erectus Kimmins, 1950, Ann Mag nat Hist (12) 3: 914-916, f 19, 23-25. 
 eupalinos Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 62, figs. 
 mishmicus Kimmins, 1950, Ann Mat nat Hist (12) 3: 909-912, f 5, 7-11. 
 steelae Kimmins, 1950, Ann Mag nat Hist (12) 3: 912-913, f 6, 12-17. 
 terrestris Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 63, figs. 
GENUS Astenophylina Mosely, 1936  (Type species: Astenophylina kashmira  Mosely,   
 onobasic) 
 kashmira Mosely, 1936, J Bombay Soc 38: 473, pl 16 f 1-6. 
GENUS Astratodina Mosely, 1936 (Type species: Astratodina inermis Mosely,  orig. desig.) 
 antenor Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 58, figs. 
 anteros Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 59, figs. 
 agenor Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 59, figs. 
 inermis Mosely, 1936, J Bombay Soc 38: 450-451, pl 1 f 1-7. 
GENUS Phylostenax Mosely, 1935 (Type species: Phylostenax himalus Mosely, orig.  desig. ) 
 = Pseudopotamorites Forsslund, 1935, Ark Zool 27 A (31): 19 (Fischer, 1967, Trich Cat 8: 147,  
 type species: Pseudopotamorites peniculus Forsslund, (monobasic)  
 himalus Mosely, 1935, Entomologist 68: 184. 
 peniculus (Forsslund, 1935, Ark Zool 27 A (31): 19-20, f 17 a-c),  
 Pseudopotamorites. 
GENUS Pseudostenophylax Martynov, 1909 (Type species: Pseudostenophylax fumosus  
 Martynov, selected by Mosely, 1936, J Bombay Soc 38: 449, 455) 
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=Astenophylodes Mosely, 1936, J Bombay Soc 38: 449, 458 (Schmid, 1955, Mitt Schweiz ent 
 Ges 28 Beih, p 105), type species: Astenophylodes burmanus Mosely,  orig. desig.)  
= Colpotaulius Kolenati, 1848, Gen Spec Trich 1: 31, 47 (Schmid, 1955, Mitt Schweiz ent  
 Ges 28 Beih, p 130, 133), type species: Colpotaulius excisus Kolenati (selected by 
Kimmins, 1950, Entomologist 83: 58)  
= Drusinus Betten, 1934, Bull New York State Mus 292: 312, 359 (Schmid, 1955, Mitt Schweiz  
 ent Ges 28 Beih, p 106), type species: Drusinus uniformis Betten, orig.  desig.)  
= Parapotamorites Martynov, 1935, Trav Inst Zool Leningrad 2: 361 (Schmid, 1955, Mitt  
 Schweiz ent Ges 28 Beih, p 105), type species: Potamorites adlimitans Martynov, 
monobasic) 
= Pseudohalesus Martynov, 1924, Pract Ent 5: 365 (Schmid, 1955, Mitt Schweiz ent Ges 28  
 Beih, p 105), type species: Halesus asiaticus Ulmer, orig. desig.)  
= Stenophyliella Mosely, 1936, J Bombay Soc 38: 450, 471 (Schmid, 1955, Mitt Schweiz ent  
 Ges 28 Beih, p 21, 107), type species: Stenophyliella kashmirensis Mosely,  orig. desig.)  
= Stenophylina Mosely, 1936, Entomologist 69: 13 (Schmid,1955, Mitt Schweiz ent Ges 28  
 Beih, p 105), type species: Stenophylina mitchelli Mosely, orig.  desig.)  
= Trichophylax Mosely, 1936, J Bombay Soc 38: 449, 461 (Schmid, 1955, Mitt Schweiz ent Ges  
 28 Beih, p 105), type species: Trichophylax rotundipennis Mosely, orig.  desig.)  
adlimitans (Martynov, 1914, Annuaire Mus Petrograd 19: 268-272, f 80-85),  
 Potamorites. 
acutifalcatus Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 42, figs. 
alcor Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 29, figs. 
amphion Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 31, figs. 
amplus (McLachlan, 1894, Ann Mag nat Hist (6) 13: 421-423), Halesus. 
amurensis (McLachlan, 1880, Rev Syn Suppl 2: 82-83, pl 59 f 1-2), Stenophylax.   
angulatus Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 41, figs. 
angustifalcatus Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 45, 
figs. 
aniketos Schmid, 1961, Tijdschr Ent 104: 216. 
arwiel Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 35, figs. 
auriculatus Tian & Li, 1988, in Huang, Insects Mt Namjabarwa Region Xizang, 
Sci Press, Beijing, pp 377-382. 
bifalcatus Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 46, figs. 
bifurcatus Tian & Li, 1993 ("1992"), Tian, Li, Yang, Sun, in Chen, ed, Insects 
Hengduan Mount Reg, vol 2, Sci Press, Beijing, p 882-883, 891, pl 12 f 1-
3. 
bimaculatus Tian & Li, 1993 ("1992"), Tian, Li, Yang, Sun, in Chen, ed, Insects 
Hengduan Mount Reg, vol 2, Sci Press, Beijing, p 883, 891, pl 13 f 1-3 
brevis Banks, 1940, P US Mus 88: 214, 216-217, pl 29 f 34, 41, 43 
burmanus (Mosely, 1936, J Bombay Soc 38: 459, pl 8 f 1-6), Astenophylodes 
clavatus Tian & Li, 1993 ("1992"), in Tian, Li, Yang, Sun, in Chen, ed, Insects 
Hengduan Mount Reg, vol 2, Sci Press, Beijing, p 884, 891, pl 14 f 1-5. 
difficilior Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 37, figs. 
difficilis Martynov, 1931, P US Mus 79 art 25: 13-15, pl 3 f 38-42, pl 4 f 43-44 
dikaios Schmid, 1961, Tijdschr Ent 104: 217 
dorsoproceris Leng & Yang, 1997, in Yang, Wang, & Leng, Entomotaxonomia 
19: 281, 287, f 3. 
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edwardsi (Banks, 1920, Bull Mus comp Zool Harvard 64 (3): 345, pl 1 f 12, pl 5 f 
63, l 7 f 102), Anisogamus. 
elongatus Tian & Li, 1993, in Tian, Li, Yang, Sun, in Chen, ed, Insects Hengduan 
Mount Reg, vol 2, Sci Press, Beijing, p 190, 191, figs. 
euphorion Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 33, figs. 
fimbriatofalcatus Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 44, 
figs. 
flavidus Tian & Li, 1993 ("1992"), Tian, Li, Yang, Sun, in Chen, ed, Insects 
Hengduan Mount Reg, vol 2, Sci Press, Beijing, p 885, 892, pl 15 f 1-6. 
fo Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 50, figs. 
fumosus Martynov, 1909, Annuaire Mus St Petersb 14: 282-287, f 3-4, pl 5 f27-
30. 
galathiel Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 53, figs. 
garhwalensis Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 20, 
figs. 
glycerion Schmid, 1991, Bull Inst R Sci Nat Belg Entomol 61(Suppl): 49, figs. 
griseolus Martynov, 1930, P zool Soc London p 97-98, 111, f 49-51. 
himalayanus Martynov, 1930, P zool Soc London p 92-95 in part, 111, f 49-51. 
hirsutus Forsslund, 1935, Ark Zool 27 A (31): 13-15, f 12 a-e. 
ichtar Schmid, 1991, Bull Inst r Sci nat Belg Entomol 61 Suppl: 26, figs  
incisus (Curtis, 1834, Phil Mag 4: 124), Limnephilus. 
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Appendix IV 
 
THE LIST OF SPECIES OF THE GENUS LIMNEPHILUS BEFORE REVISION 
ACCORDING TO TRICHOPTERA WORLD WEB LIST (after Morse, 2003) 
 
SUPERFAMILY LIMNEPHILOIDEA Kolenati, 1848 
FAMILY Limnephilidae Kolenati, 1848 
SUBFAMILY Limnephilinae Kolenati, 1848 
TRIBE Limnephilini  Kolenati, 1848 
GENUS Limnephilus WE Leach, 1815 
 
 
~abbreviatus Banks, 1908, Limnephilus (Goniotaulius)  
~abstrusus McLachlan, 1872, Limnophilus 
~acnestus Ross, 1938  
~acula Ross & Merkley, 1952   
~adapus Ross, 1950  
~ademiensis Martynov, 1914, Limnophilus  
~ademus Ross, 1941  
~affinis Curtis, 1834 
~aistleitneri Malicky, 1986  
~alaicus (Martynov, 1915 (""1914""), Astratus  
~alberta Denning, 1958 
~alconura Ross & Merkley, 1952  
~+alexanderi (Carpenter, 1931), +Miopsyche  
~algosus (McLachlan, 1868), Stenophylax  
~alienus Martynov, 1915, Limnophilus  
~+antiquus Piton, 1935, Limnophilus  
~apache Flint, 1965 
~aretto Ross, 1938 
~argenteornatus Hagen, 1873 
~argenteus Banks, 1914 
~arizona Ross, 194187A  
~asiaticus (McLachlan, 1874), Astratus  
~assimilis (Banks, 1908), Anabolia  
~atercus Denning, 1965  
~atlanticus Nybom, 1948 
~auricula Curtis, 1834,  
~baja Ruiter, 1995 
~bifidus Banks, 1908 
~biparta Denning, 1966 
~bipunctatus Curtis, 1834 
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~bloomfieldi Ruiter, 1995 
~borealis (Zetterstedt, 1840), Phryganea  
~bucketti Denning, 1965 
~bulgani Mey, 1991 
~canadensis Banks, 1908, Limnephilus (Goniotaulius)  
~castor Ross & Merkley, 1952  
~catula Denning, 1965  
~caucasicus Schmid, 1955, Limnophilus  
~centralis Curtis, 1834 
~challisa Denning, 1958 
~cianficconiae Malicky  
~cockerelli Banks, 1900, Limnophilus  
~coenosus Curtis, 1834 
~coloradensis (Banks, 1899), Goniotaulius  
~concolor Banks, 1899 
~correptus McLachlan, 1880, Limnophilus  
~ctenifer Flint, 1967  
~decipiens (Kolenati, 1848), Chaetotaulius  
~diphyes McLachlan, 1880, Limnophilus  
~discolor (Banks, 1901), Platyphylax  
~dispar McLachlan, 1875, Limnophilus  
~distinctus Tian & Yang, 1993 (""1992"")  
~diversus (Banks, 1903), Anabolina  
~doderoi (Navas, 1929), Colpotaulius  
~ectus Ross, 1941 
~elegans Curtis, 1834 
~+eocenicus Cockerell, 1920  
~externus Hagen, 1861, Limnophilus  
~extractus Walker, 1852 
~extricatus McLachlan, 1865 
~fagus Ross, 1941  
~femoralis Kirby, 1837  
~femoratus (Zetterstedt, 1840), Phryganea  
~fenestratus (Zetterstedt, 1840), Phryganea  
~fischeri Ruiter, 1995  
~flavastellus Banks, 1918  
~flavicornis (Fabricius, 1787), Phryganea  
~flavospinosus (Stein, 1874), Stenophylax  
~frijole Ross, 1944 
~fuliginosus (von Schrank, 1802), Phryganea  
~fumigatus (Germar, 1827), Phryganea  
~fumosus (Banks, 1900), Asynarchus  
~fuscicornis (Rambur, 1842), Limnephila  
~fuscinervis (Zetterstedt, 1840), Phryganea  
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~fuscovittatus Matsumura, 1904, Limnophilus  
~germanus McLachlan, 1875, Limnophilus  
~graecus Schmid, 1965  
~granti Nimmo, 1991  
~griseus (Linnaeus, 1758), Phryganea  
~guadarramicus Schmid, 1955, Limnophilus  
~hageni Banks, 1930  
~hamifer Flint, 1963  
~harrimani Banks, 1900  
~helveticus Schmid, 1965  
~hermonianus Botosaneanu, 1992  
~hirsutus (Pictet, 1834), Phryganea  
~horstaspoecki Malicky, 2004  
~hovsgolicus Morse, 1999  
~hyalinus Hagen, 1861, Limnophilus  
~ignavus McLachlan, 1865  
~incertus Martynov, 1909, Limnophilus  
~incisus Curtis, 1834  
~indivisus Walker, 1852  
~infernalis (Banks, 1914), Anisogamus  
~iranus (Martynov, 1928), Astratodes  
~italicus McLachlan, 1884  
~janus Ross, 1938  
~kalama Denning, 1968  
~+kaspievi (Martynova, 1939), Miopsyche  
~kaumarajiva Schmid, 1961, Limnophilus  
~kedrovayaensis Nimmo, 1995 
~kennicotti Banks, 1920  
~+kudiensis Cockerell, 1926  
~labus Ross, 1941  
~lakshaman Olah, 1994  
~lithus (Milne, 1935), Anabolina  
~lopho Ross, 1949  
~lucensis Navas, 1924  
~lunatus Curtis, 1834 
~luridus Curtis, 1834  
~major (Martynov, 1909), Colpotaulius  
~malickyi Sipahiler, 1992  
~mandibulus Yang & Yang, 2005  
~marmoratus Curtis, 1834  
~+martynovi (Carpenter, 1931), +Miopsyche  
~martynovi Kumanski, 1994, ?  
~maya Flint, 1967  
~mclachlani Grigorenko, 2002  
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~mexicanus Flint, 1967  
~microdentatus Martynov, 1913, Limnophilus  
~minos Malicky, 1971  
~moestus Banks, 1908  
~morrisoni Banks, 1920  
~mutabilis Martynov, 1914 (""1913"") 
~nigriceps (Zetterstedt, 1840), Phryganea  
~nimmoi Roy & PP Harper, 1975  
~nipponicus Schmid, 1964  
~nogus Ross, 1944 
~nybomi Malicky, 1984  
~obsoletus Rambur, 1842, Limnephila  
~occidentalis Banks, 1908, Limnephilus (Goniotaulius)  
~orientalis Martynov, 1935, Limnophilus  
~ornatulus Schmid, 1965  
~ornatus Banks, 1897  
~pantodapus McLachlan, 1875, Limnophilus  
~partitus Walker, 1852  
~parvulus (Banks, 1905), Stenophylax ?  
~pati O'Connor, 1980  
~peculiaris McLachlan, 1875, Limnophilus (Stenophylax ?)  
~peltus Denning, 1962  
~perjurus Hagen, 1861, Limnophilus  
~perpusillus Walker, 1852  
~petri Marinkovic-Gospodnetic, 1966  
~picturatus McLachlan, 1875  
~plaga Walker, 1852  
~politus McLachlan, 1865  
~pollux Flint, 1967  
~ponticus McLachlan, 1898, Limnophilus  
~primoryensis Nimmo, 1995  
~productus Banks, 1914  
~quadratus Martynov, 1914, Limnophilus  
~+recultus Cockerell, 1925  
~rhea Ruiter, 1995  
~rhombicus (Linnaeus, 1758), Phryganea  
~rohweri Banks, 1908  
~rothi Denning, 1966  
~+rubiensis (Lewis, 1973), +Miopsyche  
~sackeni Banks, 1930  
~samoedus (McLachlan, 1880), Astratus  
~sansoni Banks, 1918  
~santanus Ross, 1949  
~secludens Banks, 1914  
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~sericeus (Say, 1824), Phryganea  
~sierrata Denning, 1968  
~signifer Martynov, 1909, Limnophilus  
~sitchensis (Kolenati, 1859), Goniotaulius  
~solidus (Hagen, 1861), Hallesus  
~+soporatus Scudder, 1890, Limnophilus  
~sparsus Curtis, 1834  
~sperryi (Banks, 1914), Rhadicoleptus  
~spinatus Banks, 1914  
~stigma Curtis, 1834  
~subcentralis Brauer, 1857, Limnophilus  
~submonilifer Walker, 1852  
~subniditus McLachlan, 1875, Limnophilus  
~sylviae Denning, 1949 
~taloga Ross, 1938  
~tauricus Schmid, 1964  
~thorus Ross, 1938  
~tibeticus Schmid, 1966, Limnophilus  
~tiunovae Arefina & Levanidova, 1996  
~transcaucasicus Martynov, 1909, Limnophilus  
~tulatus Denning, 1962  
~turanus (Martynov, 1928), Astratodes  
~uintah Nimmo, 1991  
~vallei Malicky, 2004  
~virescens (Gmelin, 1789), Phryganea  
~vittatus (Fabricius, 1798), Phryganea  
~wittmeri Malicky, 1972  
~xanthodes McLachlan, 1873, Limnophilus  
~znojkoi Martynov, 1938, Limnophilus 
 
Type Information: type species: Phryganea rhombica C Linnaeus (monobasic) 
Synonyms: 
Synonym Algonquina Banks, 1916 (type species: Stenophylax ? parvula Banks (original 
designation)  
Synonym Anabolina Banks, 1903, type species: Anabolina diversa Banks (original 
designation)  
Synonym Apolopsyche Banks, 1916 (as syn of Algonquina), type species: Stenophylax 
minusculus Banks  
Synonym Astenophylina Mosely, 1936, type species: Astenophylina kashmira ME 
Mosely (monobasic)  
Synonym Astratodes Martynov, 1928, type species: Astratodes iranus Martynov 
(original designation)  
Synonym Astratus McLachlan, 1874, type species: Astratus asiaticus McLachlan 
(monobasic)  
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Synonym Caenotaulius Thomson, 1891 (objective syn of Goniotaulius), type species: 
Phryganea vittata JC Fabricius (monobasic)  
Synonym Chaetotaulius Kolenati, 1848, type species: Phryganea rhombica Linnaeus   
Synonym Colpotaulius Kolenati, 1848 (synonym of Pseudostenophylax according to 
Schmid, 1955, but synonym of Limnephilus according to Ivanov, in litt), type 
species: Colpotaulius excisus Kolenati (selected by Kimmins,1950)  
Synonym Desmotaulius Kolenati, 1848, as group of Limnephilus), type species: 
Phryganea hirsutua Pictet  
Synonym Goniotaulius Kolenati, 1848 (as a group of Limnephilus), type species: 
Phryganea vittata Fabricius  
Synonym Limnephila Rambur, 1842  
Synonym Limnophilus Burmeister, 1839  
Synonym +Miopsyche Carpenter, 1931, type species: +Miopsyche alexanderi Carpenter 
(original designation)  
Synonym Psiadosporus Wallengren, 1891, as subgenus of Asynarchus (Schmid, 1955,  
type species: Limnephilus coenosus Curtis (monobasic)  
Synonym Rheophylax Sibley, 1926, (syn of Anabolina), type species: Limnephilus 
submonilifer Walker (original designation)  
Synonym Spilotaulius Thomson, 1891 (as subgenus of Limnephilus), type species: 
Limnephilus elegans Curtis  
Synonym Zaporota Banks, 1920, type species: Zaporota pallens N Banks (original 
designation). 
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Appendix V 
CHECKIST OF THE WORLD LIMNEPHILUS SENSU STRICTO 
WITH SYNONYMS1 
Family LIMNEPHILIDAE Kolenati, 1848 
Subfamily LIMNEPHILINAE Kolenati, 1848 
Tribe LIMNEPHILINI Kolenati, 1848 
Genus LIMNEPHILUS Leach 1815 
Limnephilus Leach, 1815: 136 [type species: Phryganea rhombica Linnaeus 1758  
(monobasic)] 
 
Algonquina Banks, 1916 : 121, 122 [type species: Stenophylax ? parvula Banks (original 
designation); Ross, 1938: 39, pl 7 f 61-61A, as synonym] 
 
Anabolina Banks, 1903: 244 [type species: Anabolina diversa Banks (original  
designation); Ross & Merkley, 1952: 436, as synonym] 
 
Apolopsyche Banks, 1916: 121 [type species: Stenophylax minusculus Banks  
(monobasic); Milne, 1935: 49, as synonym of Algonquina] 
 
Astratodes Martynov, 1928 ("1927"): 486 [type species: Astratodes iranus Martynov  
(original designation); Schmid, 1955: 130, 133, as synonym] 
 
Astratodina Mosely, 1936: 449, 450 [type species Astratodina inermis Mosely (original  
description); Schmid, 1955: 133, as synonym. (Note: Schmid, 1991 placed it in  
Pseudostenophylacinae)] 
 
Astratus McLachlan, 1874: 32, 36 [type species: Astratus asiaticus McLachlan  
(monobasic); Schmid, 1955: 130, 133, as synonym] 
 
Caenotaulius Thomson, 1891: 1570 [type species: Phryganea vittata Fabricius, 1798  
 (monobasic); Objective synonym of Goniotaulius] 
 
Colpotaulius Kolenati, 1848: 31, 47 [type species Limnephilus excisus Kolenati  
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subsequent selection of Kimmins, 1950; Mosely’s selection 1936: Limnephilus 
incisus Curtis is invalid (not originally included)] 
 
Chaetotaulius Kolenati, 1848: 30, 41 (Fischer, 1851: 68) [type species: Phryganea  
rhombica Linnaeus; Walker, 1852: 20, as group of Limnephilus] 
  
Desmotaulius Kolenati, 1848: 31, 56  [type species: Phryganea hirsuta Pictet, 1834,  
selected by Fischer, 1968: 6; Walker, 1852: 36, as group of Limnephilus] 
 
Goniotaulius Kolenati, 1848: 31, 48 [type species: Phryganea vittata Fabricius, 1798,  
selected by Fischer,1968: 7; Walker, 1852: 24, as group of Limnephilus] 
 
+Miopsyche Carpenter, 1931: 320 [type species: +Miopsyche alexanderi Carpenter  
(original designation)]; Carpenter, 1992: 367, as synonym] 
 
Psiadosporus Wallengren, 1891: 70 [type species: Limnephilus coenosus Curtis  
(monobasic); Schmid, 1955: 130, 131, 133, as subgenus of Asynarchus] 
 
Rheophylax Sibley, 1926: 107, 191, 193 [type species: Limnephilus submonilifer Walker  
(original designation); Milne, 1935: 48, preoccupied by Protozoa genus,  
synonym of Anabolina] 
  
Spilotaulius Thomson, 1891: 1571, 1588 [type species: Limnephilus elegans Curtis, as  
subgenus of Limnephilus; selected by Fischer, 1968: 8, as subgenus of  
Limnephilus] 
 
Zaporota Banks, 1920: 342 [type species: Zaporota pallens N Banks (original  
designation); Schmid, 1955: 130, 133, as synonym] 
 
abstrusus McLachlan, 1872, Limnophilus 
ademiensis Martynov, 1914, Limnophilus 
adustus Banks, 1920 [ = partitus Walker, 1852] 
 
affinis Hagen, 1859, Chaetotaulius, partim, not Curtis, 1834, [ = germanus McLachlan,  
1875] 
 
affinis Hagen, 1858, Limnophilus, partim, not Curtis [ = nigriceps Zetterstedt, 1840] 
 
affinis Stephens, 1837, not Curtis [ = lunatus Curtis, 1834] 
 
alagnaki Ruiter, 1995 [ = mutabilis Martynov, 1914] 
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alienus Martynov, 1915, Limnophilus 
  
=Limnophilus correptus McLachlan, var.? Martynov, 1930: 106-108, f 67- 
 69, male [Nozaki et al., 2000: 203, misidentification, mentioned by  
Schmid, 1955: 134], Japan 
 
americanus Banks, 1900 [ = sublunatus Provancher, 1877] 
 
apicalis Curtis, 1834, not Martynov, 1924 [ = lunatus Curtis, 1834] 
 
apicalis Martynov, 1924, not Curtis, 1834 [ = flavicornis (Fabricius, 1787)] 
 
atomaria Zetterstedt, 1840, Phrygane, not Fabricius [ = marmoratus Curtis, 1834] 
 
bifidus Banks, 1908 
 
=Limnophilus insulars Schmid, 1950 [Ruiter, 1995, Bull Ohio Biol Surv New 
 Ser 11(1): 25-26)], Canada 
 
bimaculata Scopoli, 1763, Phryganea,  not Linnaeus, not Stephens [ =  decipiens (Kolenati,  
  1848)] 
 
bimaculatus Stephens,  1829, not described, not Linnaeus, not Scopoli  [ = stigma Curtis,  
1834] 
 
binotatus Curtis 1834, not Olivier, 1791  
 
 = Chaetotaulius borealis Kolenati, 1848, not Zetterstedt, not Ulmer,  [preoccupied in  
Limnephilus by Zetterstedt, 1840: Fischer, 1968, Trich Cat 9: 357], Poland,  
Slovenia  
 
=Phryganea notata Zetterstedt, 1840 [Fischer, 1968, Trich Cat 9: 357-358: partim  
synonym of Limnephilus xantodes McLachlan, 1873], Lapland 
 
=Limnophilus xanthodes McLachlan, 1875 [Neboiss, 1963, Beitr Ent 13: 588- 
589], Britain  
 
 =var. selene McLachlan, 1875, Limnophilus [Fischer, 1968, Trich Cat 9: 358] 
 
binotata Olivier, 1791, Phryganea, not Curtis, 1834 [ = decipiens (Kolenati, 1848)] 
 
borealis (Zetterstedt, 1840), Phryganea, not Kolenati, not Ulmer 
 
 =Limnephilus pavidus McLachlan, 1862 [Fischer, 1968, Trich Cat 9: 52-53], Britain 
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borealis Kolenati, 1848, Chaetotaulius, not Zetterstedt, not Ulmer [ = binotatus Curtis  
1834] 
 
borealis Ulmer, 1907, not Zetterstedt, not Kolenati [ = orientalis Martynov, 1935] 
 
breviquadratus Leng, 1998 [ =  correptus McLachlan, 1880] 
 
chilcotinensis Nimmo, 1991[ = combinatus Walker, 1852] 
 
clausus Banks, 1924 [ =  picturatus McLachlan, 1875] 
 
combinatus Walker, 1852, Goniotaulius, stat. nov. 
 
=Limnephilus chilcotinensis Nimmo, 1991[Ruiter, 1995, Bull Ohio Biol Surv New Ser  
  11(1): 33-34, as synonym Limnephilus rhombicus L.], Canada 
 
concavus, forma Siitonen, 1947 [ = lunatus Curtis, 1834] 
 
concentricus Kolenati, 1848, Goniotaulius [ = politus McLachlan, 1865] 
 
congener McLachlan, 1875, Limnophilus [ =  externus Hagen, 1861] 
 
correptus McLachlan, 1880, Limnophilus 
 =Limnephilus breviquadratus Leng, 1998 [Vshivkova et al., 2002], China 
 =Limnephilus sp. 1 Yang & Leng, 1999 [Vshivkova et al., 2002], China 
correptus var.? Martynov, 1930, Limnophilus [ =  alienus Martynov, 1915] 
 
decipiens (Kolenati, 1848), Chaetotaulius 
 
=Phryganea bimaculata, Scopoli, 1763 not Linnaeus, 1763 [as syn of  
"Chaetotaulius decipiens?" Hagen 1854 Stettin Ent Zeit 15: 88; as junior  
synonym of Limnephilus decipiens Fischer 1968 Trich Cat 9: 84)], Bosnia  
("Carniola") 
 
 =Phryganea binotata Olivier, 1791 [Fischer, 1968: 84], Bosnia (‘Carniola”)] 
 
=Chaetotaulius nobilis Brauer, 1855, not Kolenati [as syn of Limnephilus  
decipiens McLachlan 1868, Ent Annual p 2], Austria 
 
diphyes McLachlan, 1880, Limnophilus 
 
discoidalis Curtis, 1834 [ = marmoratus Curtis, 1834] 
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distinctus Tian & Yang, 1993 ("1992")  
 
dorsalis Stephens, 1837 [ = flavicornis (Fabricius, 1787)] 
 
ectus Ross, 1941 
 
elegans Mosely, 1929, not Curtis [ = ornatus Banks, 1897] 
 
elongatus Banks, 1920 [ =  fischeri Ruiter, 1995] 
 
externus Hagen, 1861, Limnophilus 
 
=Limnophilus congener McLachlan, 1875 [Ulmer, 1907, Gen Ins 60: 41], Russia,  
Finland 
  
=Limnephilus luteolus Banks, 1899  [Ross, 1944, Bull Illinois Nat Hist Surv 23: 298],  
USA 
 
=Limnephilus oslari Banks, 1907  [Milne, 1935, Stud N Amer Trich 2: 51], USA  
 
=Limnephilus tersus Betten, 1934 [Ross, 1944, Bull Illinois Nat Hist Surv 23: 298], 
 USA 
 
extractus Walker, 1852, group Goniotaulius 
 
exulans McLachlan, 1876, Limnophilus [ = picturatus McLachlan, 1875] 
 
femoralis Kirby, 1837 (Limnephilus?) 
 
=Limnephilus nebulosus Kirby, 1837 [preoccupied by Curtis, 1834], Br America  
 
=Limnephilus (Goniotaulius)  perforatus Walker, 1852 [as a syn of Limnophilus  
nebulosus, Betten & Mosely, 1940, Walker Types Trichoptera Br Mus p  
121, 123, 126], Arctic America 
 
=Limnephilus (Goniotaulius) stipatus Walker, 1852 [as syn of Limnophilus  
nebulosus, Betten & Mosely,  1940, Walker Types Trichoptera Br Mus p  
121, 123, 126], Canada  
 
=Limnophilus (Goniotaulius) subpunctulatus Hagen, 1861, not Phryganea  
subpunctulatus Zetterstedt, 1840 [Fischer, 1968, Trich Cat 9: 115],  
Canada 
 
femoratus (Zetterstedt, 1840), Phryganea 
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fenestralis Hagen, 1858 (Goniotaulius), not Curtis [ = stigma Curtis, 1834] 
 
fischeri Ruiter, 1995  
 
=Limnephilus elongatus Banks, 1920  [preoccupied by Stephens, 1837], Canada  
 
flavastellus Banks, 1918 
 
flavida Rambur, 1842, Limnephila [ = lunatus Curtis, 1834] 
 
flavicornis (Fabricius, 1787), Phryganea 
 
=Limnophilus apicalis Martynov, 1924 not Curtis [preoccupied by Curtis, 1834:  
desig. Grigorenko, 2002 Proc 10th Int Symp Trich 15: 107,  111],  
Russia, southwestern Siberia 
 
=Limnephilus dorsalis Stephens, 1837 [Hagen, 1857, Zoologist 15: 5783], Britain  
 
=Phryganea fusca Rothschild, 1878 [Fischer, 1968, Trich Cat 9: 137], type country  
             not  mentioned 
 
            =Phryganea testacea Costa, 1847 [Fischer, 1968, Trich Cat 9: 137], Italy  
 
            =Phryganea viridiventris Dufour, 1841 [Fischer, 1968, Trich Cat 9:137], type  
                         country not mentioned  
              
            =Limnophilus sp. Martynov, 1914 [Schmid, 1955 Mitt Schweiz Ent Ges 28 Beih p  
                         134], Russia (Siberia) 
 
            =Limnephilus sibiricusoccidentis Spuris, 1989 [Grigorenko, 2002 Proc 10th Int  
Symp Trich 15 p 107, 111],  South Siberia 
               
flavospinosus  (Stein, 1874), Stenophylax 
 
=Limnophilus henyeri Navas, 1923 [Botosaneanu, 1980, Bulletin Zool Mus Univ  
Amsterdam 7(19): 181)], Albania  
 
forcipatus Banks, 1924 [ = nigriceps (Zetterstedt, 1840)] 
 
fulva Rambur, 1842, Limnephila [ =  stigma Curtis, 1834] 
 
fusca Rothschild, 1878, Phryganea [ =  flavicornis (Fabricius, 1787)] 
 
fuscinervis (Zetterstedt, 1840), Phryganea ???Limnephilus??? - confirm 
 
=Colpotaulius vulsellus Kolenati, 1848 [Fischer, 1968, Trich Cat 9: 150], Germany 
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=subsp. nigrosignatus Martynov, 1910 [as var.,  Limnophilus: Fischer, 1968: 150],  
Yamal 
 
=var. solutus McLachlan, 1875 [Fischer, 1968, Trich Cat  9: 151], N. Persia 
 
germanus McLachlan, 1875, Limnophilus 
 
 =Chaetotaulius affinis Hagen, 1859, not Curtis, 1834, partim [McLachlan,1874,  
Rev &  Syn Trich Europ Fauna p 63-64], Bavaria 
 
=Limnephilus luniger Thomson, 1891 [preoccupied by Stephens, 1837: Fischer,  
1968, Trich Cat 9: 154], Germany  
 
glaucopterus Stephens, 1829, not described [ = marmoratus Curtis, 1834] 
 
graecus Schmid, 1965 
 
granti Nimmo, 1991 
 
griseus Wallengren, 1879, not Linnaeus [ = stigma Curtis, 1834] 
 
griseus var. palmeni Sahlberg, 1894, Limnophilus [ = stigma Curtis, 1834] 
 
guadarramicus Schmid, 1955 
 
hageni Banks, 1930 
 
helveticus Schmid, 1965 
 
henyeri Navas, 1923, Limnophilus [ = flavospinosus  (Stein, 1874] 
 
hyalinata var. Sahlberg, 1894, Limnophilus [ = lunatus Curtis,  1834] 
 
hyalinus Hagen, 1861, Limnophilus 
 
 =spec. 1 Betten, 1934[Ross, 1938: 36],  New York 
 
impurus Rambur, 1842, Limnephila [ = stigma Curtis, 1834] 
 
indivisus Walker, 1852, group Goniotaulius - ???Limnephilus??? - confirm 
 
 =Phryganea intaminata Harris, 1835, not described [Fischer, 1968: 197] 
 
=Limnephilus selatus Denning, 1966 [Ruiter, 1995, Bull Ohio Biol Surv New  
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Ser 11(1): 19], USA  
 
=Limnephilus subguttatus Walker, 1852 [Betten & Mosely, 1940, Walker Types 
 Trichoptera Br Mus p 129, 132], Canada  
 
infernalis (Banks, 1914),  Anisogamus 
 
 
insularis Schmid, 1950, Limnophilus [ = bifidus Banks, 1908] 
 
intaminata Harris, 1835, Phryganea, not described [ = indivisus Walker, 1852] 
 
kedrovayaensis Nimmo, 1995 
 
kincaidi Banks, 1900, Limnophilus [ = picturatus McLachlan, 1875] 
 
lunaris Pictet, 1834, Phryganea [ = lunatus Curtis, 1834] 
 
lunatus Curtis, 1834 
 
 =Limnophilus affinis Stephens, 1837, not Curtis [Fischer, 1968, Trich Cat 9: 215],  
Britain 
 
=Limnephilus apicalis Curtis, 1834, not Martynov [Neboiss, 1963, Beitr Ent 13:  
607-608  (requested ICZN to suppress this name), as syn of Limnephilus 
lunatus], Britain  
 
=Limnephila flavida Rambur, 1842 [Fischer, 1968, Trich Cat 9: 215], Spain  
 
=Phryganea lunaris Pictet, 1834 [Fischer, 1968, Trich Cat 9: 215-216],   
Switzerland  
 
=Limnephilus nebulosus Curtis, 1834, not Kirby [Neboiss, 1963, Beitr Ent 13:  
607-608 (requested ICZN to suppress this name), as syn of Limnephilus  
lunatus], Britain  
 
=Limnephilus punctulatus Stephens, 1829, not described [Fischer, 1968, Trich Cat,  
9:  216], Britain 
 
=Phryganea rhombica Germar, 1824, not Linnaeus [Fischer 1968, Trich Cat, 9:  
216],  Europe 
 
=Limnephilus stigma Stephens, 1829, not Curtis [Fischer 1968, Trich Cat, 9: 216]  
 
=Chaetotaulius vitratus Kolenati, 1848 [Fischer 1968, Trich Cat, 9: 216], Austria,  
Balkans, Lapland, Sweden, Germany, Switzerland, Bohemia 
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=forma concavus Siitonen, 1947 [Fischer 1968, Trich Cat, 9: 217], Finland 
 
=var. hyalinata Sahlberg, 1894 [Fischer 1968, Trich Cat, 9: 216], Finland 
 
lunatus McLachlan, 1873, not Curtis [ = subcentralis Brauer, 1857] 
 
luniger Thomson, 1891, not Stephens [ = germanus McLachlan, 1875] 
 
luteolus Banks, 1899 [ = externus Hagen, 1861] 
 
macgillivrayi Banks, 1908 [ = sublunatus Provancher, 1877, Limnophilus] 
 
maculata Costa, 1847, Phryganea [ = marmoratus Curtis, 1834] 
 
marmoratus Curtis, 1834, Limnophilus 
 
=Phryganea atomaria Zetterstedt, 1840 [Fischer, 1968, Trich Cat 8: 232 (primary  
synonym of Phryganea atomaria Gmelin, 1789), Lapland  
 
=Limnephilus discoidalis Curtis, 1834 [Neboiss, 1963, Beitr Ent 13: 615, requested  
ICZN to suppress this name: Fischer, 1968, Trich Cat 9: 232], Britain  
 
 =Limnephilus glaucopterus Stephens, 1829, not described [Fischer, 1968, Trich Cat  
9:  232], Britain 
 
=Phryganea maculata Costa, 1847 [Fischer, 1968, Trich Cat 9: 232], Italy  
 
 =Limnephilus nebulosus Stephens, 1829, not Kirby [Fischer, 1968, Trich Cat 9:  
233], Britain 
 
 =Chaetotaulius marmoratus var. nobilis Kolenati, 1848, Gen Spec Trich 1: 30, 43),  
Italy 
 
=Limnephilus (Chaetotaulius) vitratus Walker, 1852 [Fischer, 1968, Trich Cat 9: 233],  
England  
 
=Limnephila vitrea Rambur, 1842 [Fischer, 1968, Trich Cat 9: 233], France  
 
=var. nobilis Kolenati, 1848, Chaetotaulius, [Fischer, 1968, Trich Cat 9: 233], Italy  
(Livorno) 
 
microdentatus Martynov, 1913, Limnophilus 
 
minos Malicky, 1971 
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miyadii Tsuda, 1924, Limnophilus [ = picturatus McLachlan, 1875] 
 
mutabilis Martynov, 1914 
 
 =Limnephilus alagnaki Ruiter, 1995 [Grigorenko, 2002, Proc 10th Int Symp Trich, 15:  
107, 110],  Alaska 
 
 =Limnephilus mutabilis borealis Martynov, 1914 [stat. nov. Grigorenko, 2002,  
Proc 10th Int Symp Trich, 15: 107, 109-110], Russia (Kamchatka) 
 
nebulosus Curtis, 1834, not Kirby, not Stephens [ = lunatus Curtis, 1834] 
 
nebulosus Kirby, 1837, not Curtis, not Stephens  [ = femoralis Kirby, 1837] 
 
nebulosus Stephens, 1829, not described, not Kirby, not Curtis [ = marmoratus Curtis,  
1834] 
nigriceps (Zetterstedt, 1840), Phryganea 
 
=Limnophilus affinis Hagen, 1858 partim, not Curtis [Fischer, 1968, Trich Cat 9:  
245],  Kirghiz Steppe 
 
=Limnephilus forcipatus Banks, 1924 [Ross & Merkley, 1952, Amer Midland  
Natural 47: 450], Canada  
 
=Chaetotaulius striola Kolenati, 1848 [Fischer, 1968, Trich Cat 9: 245-246],  
Silesia var. pilosulus Zetterstedt, 1840 (Phryganea) [Fischer, 1968, Trich  
Cat 9: 245-246],  “Botnia” 
 
nigrosignatus subsp. Martynov, 1910 [ = fuscinervis (Zetterstedt, 1840)] 
 
nimmoi Roy & Harper, 1975 
 
nobilis var.  Kolenati, 1848, Chaetotaulis marmoratus, not Brauer [ = marmoratus  
Curtis, 1834] 
 
nobilis Brauer, 1855, not Kolenati [ = decipiens McLachlan, 1868]  
 
notata Zetterstedt, 1864 , Phryganea, partim [ = binotatus Curtis 1834] 
 
notata Zetterstedt, 1864, Phryganea, partim [ = picturatus McLachlan, 1875] 
 
orientalis Martynov, 1935, Limnophilus  
 
 =Limnophilus borealis Ulmer, 1907 not Zetterstedt [Fischer, 1968, Trich Cat 9: 248],  
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Japan 
 
=Limnophilus ukibaensis Kobayashi, 1975 [Nozaki & Tanida, 1996, Jap J Ent 64: 816],  
Japan  
 
ornatus Banks, 1897 
 
=Limnophilus elegans, Mosely, 1929, not Curtis [Fischer, 1968, Trich Cat 9: 250]  
 
oslari Banks, 1907 [ =  externus Hagen, 1861] 
 
pallida Banks, 1924, Apolopsyche [ =  parvulus (Banks, 1905)] 
 
partitus Walker, 1852, group Goniotaulius 
 
=Limnephilus adustus Banks, 1920 [Ross, 1944, Bull Illinois Nat Hist Surv 23:  
298], Canada  
 
=Limnophilus (Goniotaulius) trimaculatus Hagen, 1861 not Zetterstedt [Fischer,  
1968, Trich Cat 9: 261-262], Canada 
 
parvulus (Banks, 1905), Stenophylax ? 
 
=Apolopsyche pallida Banks, 1924 [Milne, 1935, Stud N Amer Trich 2: 49],  
Canada  
 
=Limnephilus roberti Banks, 1930 [Ross, 1938, Psyche 45: 39], Canada  
 
pavidus McLachlan, 1862 [ = borealis (Zetterstedt, 1840)] 
perforatus Walker, 1852 [ = femoralis Kirby, 1837] 
 
picturatus McLachlan, 1875, Limnophilus 
 
=Limnephilus clausus Banks, 1924 [Ross & Merkley, 1952, Amer Midland Natural 47:  
           449), USA  
 
=Limnophilus exulans McLachlan, 1876 [Fischer, 1968, Trich Cat 9: 258], Iceland  
 
=Limnephilus kincaidi Banks, 1900 [Ross & Merkley 1952 Amer Midl Nat 47: 449],  
           USA (Alaska)  
               
            =Limnophilus miyadii Tsuda, 1924 [Schmid, 1955, Mitt Schweiz Ent Ges 28 
                       Beih p 136], Russia (Kuril Island)  
 
=Phryganea notata, Zetterstedt, 1840 [Fischer, 1968, Trich Cat 9: 357-358: partim  
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synonym of Limnephilus xantodes McLachlan, 1873], Lapland 
 
pilosulus var. Zetterstedt,  [ = nigriceps (Zetterstedt, 1840)] 
 
politus McLachlan, 1865, Limnophilus  
 
=Goniotaulius concentricus Kolenati, 1848 [Fischer, 1968, Trich Cat 9: 268],  
Lapland, Sweden, Russia  
 
=Limnophilus rhombicus Moon, 1934, not Linnaeus [Fischer, 1968, Trich Cat 9:  
268]  
 
=Limnophilus vibex Brauer, 1857 [Fischer, 1968, Trich Cat 9: 268-269], Austria 
 
ponticus McLachlan, 1898, Limnophilus  
 
primoryensis Nimmo, 1995 
 
punctulatus Stephens, 1829, not described [ = lunatus Curtis, 1834] 
 
quadrimaculatus Stephens, 1829 [ = quadratus Martynov, 1914] 
 
reseri Malicky, 1985 [stat. nov] 
 
 =Limnephilus rhombicus reseri Malicky, 1985 
 
rhombicus (Linnaeus, 1758), Phryganea 
 
=Phryganea rhomboidica Berkenhout, 1795 [Fischer, 1968, Trich Cat 9: 294],  
Britain  
 
rhombica Germar, 1824, Phryganea, not Linnaeus [ = lunatus Curtis, 1834] 
 
rhombicus Moon, 1934, not Linnaeus [ = politus McLachlan, 1865] 
 
rhomboidica Berkenhout, Phryganea [ = rhombicus (Linnaeus, 1758] 
 
roberti Banks, 1930  [ = parvulus (Banks, 1905)] 
 
rohweri Banks, 1908 
 
sackeni Banks, 1930 
 
=Limnephilus susana Nimmo, 1971[Ruiter, 1995, Bull Ohio Biol Surv New Ser  
  
643
11(1): 22], Canada  
 
sansoni Banks, 1918 
 
selatus Denning, 1966 [ = indivisus Walker, 1852] 
 
selene var. McLachlan, 1875, Limnophilus [= binotatus Curtis, 1834] 
 
sibiricusoccidentis Spuris, 1989 [ = flavicornis (Fabricius, 1787)] 
 
solutus var.  McLachlan, 1875 [ = fuscinervis (Zetterstedt, 1840) 
 
species, Martynov, 1914 [ = flavicornis (Fabricius, 1787)] 
 
species 1 Betten, 1934 [ = hyalinus Hagen, 1861] 
 
species 1 Yang & Leng, 1999 [ = correptus McLachlan, 1880] 
 
stigma Curtis, 1834 
 
=Limnophilus bimaculatus Stephens, 1829, not described [Fischer, 1968, Trich Cat  
9: 324], Britain 
 
=Goniotaulius fenestralis Hagen, 1858, not Curtis [Fischer, 1968, Trich Cat 9:  
324], Britain 
 
=Limnephila fulva Rambur, 1842 [Fischer, 1968, Trich Cat 9: 324], France  
 
=Limnophilus griseus Wallengren, 1879, not Linnaeus [Fischer, 1968, Trich Cat 9:  
325], Sweden 
 
=Limnephila impurus Rambur, 1842 [Hagen, 1860, Ann Soc Ent Belg 4: 68, as syn  
of  Goniotaulius stigmaticus Kolenati], France, Königsberg, Danzig 
 
=Goniotaulius stigmaticus Kolenati, 1848 [Fischer, 1968, Trich Cat 9: 325],  
Germany, Bohemia, Silesia, Prussia  
 
 =griseus var. palmeni Sachlberg, 1894, Limnophilus [Fischer, 1968, Trich Cat 9:  
325], Finland 
 
stigma Stephens, 1829, not Curtis [ = lunatus Curtis, 1834] 
 
stigmaticus Kolenati, 1848, Goniotaulius [ = stigma Curtis, 1834] 
 
stipatus Walker, 1852 [ = femoralis Kirby, 1837] 
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striola Kolenati, 1848, Chaetotaulius [ = nigriceps (Zetterstedt, 1840)] 
 
subcentralis Brauer, 1857, Limnophilus 
 
 =Limnophilus lunatus McLachlan, 1873, not Curtis [Fischer, 1968, Trich Cat 9:  
  331] 
 
 =Phryganea vitrata Zetterstedt, 1840 [Fischer, 1968, Trich Cat 9: 331], Sweden,  
  including  Lapland 
 
subguttatus Walker, 1852 [ = indivisus Walker, 1852] 
 
sublunatus Provancher, 1877, Limnophilus 
 
=Limnophilus americanus Banks, 1900  [Betten, 1934, Caddis Flies New York State 
 p 320], USA  
 
=Limnephilus macgillivrayi Banks, 1908 [Milne, 1936, Stud N Amer Trich 3: 59,   
this  species and Limnophilus sublunatus are synonyms of  Limnephilus  
partitus], USA 
 
subpunctulatus Hagen, 1861, Limnophilus [ = femoralis Kirby, 1837]  
 
susana Nimmo, 1971 [ = sackeni Banks, 1930] 
 
tersus Betten, 1934 [ =  externus Hagen, 1861] 
 
testacea Costa, 1847, Phryganea, [ =  flavicornis (Fabricius, 1787) 
 
thorus Ross, 1938 
 
 trimaculatus Hagen, 1861, as subg. Goniotaulius, not Zetterstedt [ = partitus Walker,  
1852] 
 
ukibaensis Kobayashi, 1975, Limnophilus [ = orientalis Martynov, 1935] 
 
vibex Brauer, 1857 [ = politus McLachlan, 1865] 
 
viridiventris Dufour, 1841, Phryganea[ = flavicornis (Fabricius, 1787)] 
 
vulsellus Kolenati, 1848, Colpotaulius [ = fuscinervis (Zetterstedt, 1840)] 
 
vitrata Zetterstedt, 1840, Phryganea [ = subcentralis Brauer, 1857] 
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vitratus Kolenati, 1848, Chaetotaulius, not Walker [ = lunatus Curtis, 1834] 
 
vitratus Walker, 1852, Limnephilus (Chaetotaulius), not Kolenati [ = marmoratus 
 Curtis, 1834] 
 
vitrea Rambur, 1842, Limnephila [ = marmoratus Curtis, 1834] 
 
wigginsi sp.n. 
 
xanthodes McLachlan,1875, Limnophilus [ = binotatus Curtis 1834] 
 
znojkoi Martynov, 1938, Limnophilus. 
 
________________________ 
 
1Names in bold are valid, those in italic are synonyms. 
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     Appendix VII  
 
CHARACTER MATRIOX OF CHARACTERS FOR GENERAL ANALYSIS: 
PHYLOGENY OF LIMEPHILIDAE 
I. Family Phryganopsychidae: Phryganopsyche latipennis (Banks) 
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000 
 
II. Family Phryganeidae: Agrypnia vestita (Walker) 
10111000101000100001000000000010100000000000001000110010000000000000000000011000000000
00000000000000000000000000000000000000000000000101000010000000000000000000000000000000
000000010000010010000000 
 
II. Family Phryganeidae: Banksiola concatenata (Walker) 
01110100100000100001000000000010100000000000001000110000000000000000000000011000000000
00000000000000000000000000000000000000000000000101000010000000000000000000000000000000
000000010000010010000000 
 
II. Family Phryganeidae: Hagenella sibirica (Martynov) 
00111100101010100001000000000010100000000000001000110010000000000000000000011000000000
00000000000000000000000000000000000000000000000001000010000000000000000000000000000000
000000010000010010000000 
 
II. Family Phryganeidae: Phryganea japonica McLachlan 
10111101101010100101000000000010000000000000001000110010000000000000000000011000000000
00000000000000000000000000000000000000000000000101000010000000000000000000000000000000
000000010000010010000000 
 
III. Family Uenoidae: Neophylax consimilis Betten 
(0001110010111000000111001001001111000000000000101010010010100000111011010010110000001
00000001100000000000100000000100000000000000100010000000000000000000000000000000000000
0000000110010010010000000 
 
III. Family Uenoidae: Neophylax occidentis Banks 
00011100101110000001110010010011110000000000001010100100101000001100000100101100000010
00000011000000000001000000001000000000000001000100001000000000000000000000000000000000
000000110010010010000000 
 
IV. Family Lepidostomatidae: Lepidostoma togatum (Hagen) 
01010011100111000010100000011010000000000000000011000000000100000000000111001100000010
00001100000000000000000000000000000000000000000010001000000000000000000000000000000000
000000001000010010110000 
 
V. Family Brachycentridae: Brachycentrus spinae Ross 
00011111101111000010000000011010100000000000001100000000000100100000100100000000000010
00001100000000000000000000001000000000000001000011000000000000000000000000000000000000
000000001000000000010000 
 
VI. Family Apataniidae: Apatania dohleri Schmid 
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00000001100011000000110111010110110000000000001100110000000100101110000100011100000010
00000011000000000000000001001000000010010000000001100100100110000000011100001000000101
000000010010000010110000 
 
VI. Family Apataniidae: Apatania praevolens Morse 
00000001100111000100110111010110110000000000001100110000000100101110110100011100000010
00000010000000000000000001001000000011010000010001100100100110000000011100001000000101
000000010010000010110000 
 
VI. Family Apataniidae: Moropsyche parvula Banks 
00000001100111000110110111010110110000000000001000110000000100101110100100011100000010
00000010000000000000000001001000000010010000000001100100100110000000011100001000000101
000000010010000010110000 
 
VI. Family Apataniidae: Allomiya sichotalinensis Martynov 
00000001100111000110110111010110110000000000001010000000000100001110000100011100000010
00001010000000000000000001001000000010010000000001100100100110000000011100001000000101
000000010010000010111000 
 
VI. Family Apataniidae: Manophylax butleri Schuster 
00000000100001000110110111010010110000000000001010000000000100001110000100001100000010
00001100000000000000000001000000000011010000000001000000100000000000011000000000000101
000000010010000010110000 
 
VII. Family Goeridae: Goera japonica Banks 
01010101111111000010110110000011110000000000001000000000000100100000000100101100000010
00001011000000000001000001001000000000010000000001010000000000000000010000000000000000
000000001010000010110000 
 
VIII. Family Insertae Sedis: Pedomoecus sierra Ross 
00010000100000110000111111010010110000000000001010000000000100001110110100011100000010
00000011000000000000000001000000000000000000000011000000100101000000001000101000000101
000000010010000010110000 
 
IX. Family Rossianidae: Rossiana  montana  Denning 
00010001101111000100110111010010110000000000001001100000000010001000000100011100000010
00001110000000000000000001001000000000000000010001000000000000000000011000100000000000
000000010010000010110000 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Sphagnophylax meiops Wiggins 
00010001100110110111111111110011110010001110101011000010101000001110110101011110110000
11000011000000000011000001001000000000000001010011010100101111001110011000001000000100
101011110111101010001100 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Lepnevaina signata Wiggins 
00010001100110110101111111110011010010001010100011100010101000001100000101011110111000
11000011000000000011000001001010000011000001011011010100111111001100001110001100100100
101011110111101010001100 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Thermophylax tyoploensis Nimmo  
10010001100000110111111111110011110110001010100011100010101000001100000111011110111110
01010011000000000011000001001010000111000001010001010100101111001100001000001000100100
101011110111101010001100 
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X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Allocosmoecus partitus Banks 
00011101101010100001110111010111110000001000000011100010101001001110110000011100000000
00000011000000000000100000001010000100001111110000001110100110111010011100001000100100
000000111011000010001010 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Amphicosmoecus canax Ross 
00011101100010100001110111010011110000001000000011110010101000001110000000011100000010
00000011000000000000101000001000000100000000000000001110100110001000001100001000100100
000000111011000010001010 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Anomalocosmoecus illiesi (Marlier) 
10011101100110100101111111010011110010001000000001100010101010001110110100011100000010
00001111000000000000000000001000000110001111010000101100100100000000001100001000101000
000000111011000010011001 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Archaeophylax ochreus Mosely 
10011101100110110001110111000111110000001000000001100010101100001110110000011100000000
00000011000000000000100000001000000100001001010101011110100100001010001100001000101000
000000111011000010011001 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Austrocosmoecus hirsutus Schmid 
10011101100000110001110111000011110000000000000011100010101101001100000000011100100000
00000011100000000000001000000000000000001000010001010110100100001010001100000000101000
000000111011000010011001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Cryptochia pilosa  Banks 
00000101100110110100110111000011110000001000001001000000101100001100000100011100000010
00001010000000000000000000001001000000000000010011100100100100000000011100001000000100
000000111011000010001000 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Dicosmoecus jozankeanus (Matsumura) 
00011101100110100001110111000011110000001000000011110010101001001100000000011100000000
00000011000000000000000000001000000110001110010000001110100110001000001100010000100100
000000111011000010001010 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ecclisocosmoecus scylla (Milne) 
00011101100110110101110111000111110100001000001001100010101000001110000000011100000010
00000011000000000010001101011010000110001101110001010100101110000000001100011000100110
010000110111000010010000 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ecclisomyia conspersa Banks 
00011101100110111001110111000111010100001000001001110000100011001110000000011100100010
00001011000000000010101001001010000000000001000001010110100000000000001000011000000000
000000110011000011110000 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ecclisomyia kamtshatica (Martynov) 
00011101100110111011110111000111010100001000001001100000100011001100000000011100100010
00001011000000000010101001001010000000000001000001010110100000000000001000011000000000
000000110011000011110000 
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Eocosmoecus frontalis (Banks) 
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00011101100010110001111111000011110000001000000011100010100000001100000000011100000001
00000011000000000000001000001000000100000000010001010100100110111010001100001000100100
000000111011000010001110 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ironoquia lyrata (Ross) 
00010101100010110001110111000011010000001000000001100000101001001100000000011100000010
00000011001110000010100001011000000000001111110010001110100111000010001100001000100100
000000110000100010001001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ironoquia kaskaskia (Ross) 
00010101100010110001110111000011010000001000000001100000101001001100000000011100000010
00000011001110000010100001011000000000001111110010001110100111000010001100001000100100
000000110000100010001001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Ironoquia punctatissima (Walker) 
00010001100010110001110111000011010000001000000001100000101001001100000000011100000010
00000011001110000010100001011000000000001111110010001110100111000010001100001000100100
000000110000100010001001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Verger capillatus (Ulmer) 
10011101100010110001110111000011110000001000001011100000101000001110110100011100000010
00000010010000000000000000001000000011000001000001010000100000000000000000000000001000
000000110011000010111001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Verger michaelseni (Ulmer) 
00011100100010110001110111000011110000001000001011100000101000001100000100011100100010
00000010000000000000100000001000000011000001000101000000100000000000000000000000001000
000000110011000010111001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Verger appendiculatus (Ulmer) 
00011100100010110001110111000011110000001000001011100010101000001100100100011100000010
00000010010000000000100000001000000010000001000101010000100000000000000000000000001000
000000110011000010111001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Metacosmoecus nigrofasciatus (Schmid) 
10011101100111000011110111000011110000001000000011100000101000001110000000011100000010
00000011000000000000000000001000000000000000010000010110100111001010001000101000000000
000000111011000010111001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Nothopsyche nigripes Martynov 
00010101100110110100110110000011010010000000000011100000101000001110110100011100000010
00000011001110000010000001001000000000001001010000010010000100110010011100001000000100
000000111011000010001001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Nothopsyche ruficollis (Ulmer) 
00010101100110111001110110000011010010001000000011100000101000001110110100011100000010
00000011001110000010000001001000000000001001010000010010000100110010011100001000000100
000000111011000010001001 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Nothopsyche pallipes Banks 
00011101100110111001110110000011010010001000001011100010101000011110110100011100000010
00001011001110000000000001001000000000001001010000010010000101000010011100001000000100
000000111011000010001001 
  
650
 
X. Family Limnephilidae sensu lato: Subfamily Dicosmoecinae: Onocosmoecus unicolor (Banks) 
00011101100000100001110111000111110000001000001011110010101001001100000000011100000001
00000011000000000000000000001000000000000000010000001110100111001010001110111000100100
000000111011000010001010 
 
X. Family Limnephilidae sensu lato: Subfamily Insertae Sedis: Platycosmoecus beaumonti (Schmid) 
00011101100110110001111111010011110000001000000011100010101001001100000000011100000000
00000011000000000000000000001000000000001001110100100100100110001010011110011000101000
000000111011000010111001 
 
X. Family Limnephilidae: Subfamily Insertae Sedis: Anomalopterygella chauviniana (Stein) 
01011101100010111001110111100111111110000010000011000000100000111110110111011110111110
11111011011110111110101001001000000010001001110001110100101111000000001110011000100110
110000110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Cryptothrix nebulicola McLachlan 
00010001100111000101110111100111110000000000001001000010101000001110110101011100100010
00000010011110111111100001001000000011001001110001110100101111000000001110011000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Drusus trifidus McLachlan 
01010001100110110101111111100111110100000000001011000010100001001100100111011100100010
00011010001100111011101001001000000011000001110000100100101111000000001100001000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Drusus botosaneanui Kumanski 
00011101100010110001111111100111110000000000001011000010101000001110100111011100100010
11010010001101111011101001001000000011000001110000100100101111000000001100000000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Ecclisopteryx guttulata (Pictet) 
01011101100010110001110111100111110100000000001001000010101001001110100101011100100010
00010010011111111011101001001000000011001001111000100100101111000000001100001000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Leptodrusus budtzi (Ulmer) 
00010101100110110001110111100111110100000000001111000010101000001110110101011100100010
00000010001110111110001001001000000000000001110001100100101111000000001100000000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Metanoea chapmeni Morton 
11010001100000110101110111100111110000001000001011000010101000001110100101011100100010
00000010001110111010001101101000000011001001110001100100101111000000001100100000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Metanoea flavipennis (Pictet) 
11010101100000110001110111100111111100001000001011000010101000001110100101011100100010
00000010001110111010101101101000000011001001110001100100101111000000001100100000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Drusinae: Hadiminia torosensis Siphahiler  
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01010101100000110101110111100111110100001000001011000010101000011110110101011100100010
10000010001110111111101101101000000011001001110001100100101111000000000000000000000110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Annitella pyrenea (Navas) 
01010101100110111111110111100111111111001110101111110010101001011100100100011110110000
11001011001110000011000101111011000011000001111011010100101101000000010000001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Annitella obscurata 
(McLachlan) 
01010101100110111011110111100111111111001110101111110010101001011100100100011110110000
11001011001110101111000101111011000011000001111011010100101101000000011000001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Badukiella prohibita Mey 
01011101100110111111110111100111111111001110101111110010101001011110110101011110110010
00001011001100100000000101111011000011000001111011010100101100000000011000001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Chaetopteroides maximus 
(Kumanski) 
11011101100110111111110111100111111111001110101011110010101001001100000100011110110000
00001011001110101011001001001010000011001001111011010100001110001000001100001000100100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Chaetopterygopsis sisestii  
Botosaneanu  
11011101100110111111110111100111111111001110101011110010101001011110110101011110100000
11001011001110100011001001101010000010001001111011010100001111000000010000000000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Chaetopteryx villosa 
(Fabricius) 
11011101100110111111110111100111111111001110100011100010101001011100100101011110100000
11001110001100101111001101001000000010001101111011010100101111000000011100001000100100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Pseudopsilopteryx zimmeri 
(McLachlan)  
10010001100111111111110111100111111111001110100011110010101001011100100100011110100000
11001011001000100011001111001010100110001101111011010100001111000000011000001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Psilopteryx psorosa (Kolenati)  
00010101100110111111110111100111111111001010100011100010100001011100100100011110100000
10001011001100100000001101001010100010001101111001010000001111000000001100001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Psilopteryx montanus 
Kumanski  
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00010101100110111111110111100111111111001010100011100010100001011100100100011110100000
10001011001110100000001101001010100010001101111001010000001111000000001000001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chaetopterygini: Psilopteryx schmidi Kumanski  
00010101100110111111110111100111111111001010100011100010100001011100100100011110100000
10001011001110100010001101101010100010001101111001010000001111000000001100001000000100
101010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Brachypsyche rara Martynov 
11011101100110111111110111100111111111011110011111110010101001001110110000011101110010
00001110001000000000101101101000000011001001111111010100101111000000011100001000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini:  Chilostigma sieboldi 
McLachlan 
11011101100110111111110111100111110010111110011111110010101001001110110100011101110010
00001100001000100000101101101000000011001001111111010100101111000000011100001000100100
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Chilostigma itascae Wiggins 
11011101100110111111110111100111111111111110011111110010101001001110110100011101110010
00001100001000100000101101101000000011001001111111010100101111000000011100001000100100
110010110111101010000000 
 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Chilostigmodes areolatus 
Walker 
11011101100110111011110111100111111111111110011111100010101001001111111100011101110010
00001100000000000000101001101010000011001001111111010100101111000000011100001000100100
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Chilostigmodes forcipatus 
Martynov 
11011101100110111111110111100111111111111110011111110010101001001111111100011101110010
00001100001000000000101001101010000011001001111111010100101111000000011100001000100100
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Desmona bethula Denning 
11010001100110110111110111100111110000111000011111110011101001001110110111011110111000
11101111001100000010101001001010000011001001110001010100101111000000011100001000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Desmona mono (Denning) 
11010001100110110111110111100111110000011000011111110011101001001110110100011101000000
00001010000000000011001001001010000011001001110011100100101111000000011100001000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Frenesia missa (Milne) 
00010001100110111111110111100111110001111000011111110000101001001110110100011110110000
00000010001000100011101001101001000011001101110001000100101111000000011100001000100110
110010110111101010001100 
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X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Frenesia difficilis (Walker) 
00110001100110111111110111100111110001011000011111110000101001001110110100011110110100
00000010001000100011101001101001000011001101110001000100111101000000011000001000100110
110010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Glyphopsyche irrorata 
(Fabricius)  
10011101100110111011110111100111110100111001011111110010101001001110110000011101010000
00000010001100100011101001101001000011001101110001000100111101000000011000001000100110
110010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Grensisa praeterita (Walker)  
00011101100111000111110111100111110000111000011111110010001001001110110000011100010000
00001110001000100010101001101010100100000001110101100100101111000000011100001000100100
110010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Homophylax andax Ross 
00010101100000110001110111100011110000001000001111110010000100001100100100011101010000
00000010110100000010000001111010000110000001100101010000101100000010010000000000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Homophylax nevadensis Banks 
01010101100000110001111111110011110000001000001111110010000100001100100100011101010000
00000011110000000010000001111010000110001001100101010000101100000010010000000000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Homophylax flavipennis Banks 
00011101100000110001111111110011110000101000001111110010000100001100100100011101010000
00000011110100000010000001111010000110001001100101010000101100000010010000000000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Phanocelia canadensis (Banks) 
10010001100110110011110111100111111111000000011111110000001000001110110100011100010010
00000000001100100011000001000000000001000001111011000100101111000000011100001000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Chilostigmini: Psychoglypha bella (Banks) 
11011101100111100111111111110111110010100000011111110010001001001110110000011101010010
00001101001000100010000001101011000100001001110101010100101111000000011100001000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Anabolia nervosa (Curtis) 
11011101100010110111110111100111110000000000001011100010101001001100000000011100000001
00000011000000000001001101001111110110000001111011000100111111101110001100001001110110
101011110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Anabolia bimaculata (Walker) 
11011101100010111111110111100111110000000000001011100010101001001100000000011100000001
00000011000000000001001001001111110110000001111011000100111111101110001100001100110110
101011110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Arctopora trimaculata 
(Zetterstedt)  
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10010001100010110111110111100011110010100000001011110010101001001100000101011100100001
00000000000000001101001001000000000100000001111011010100101111001000001100001001110110
101011110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Asynarchus amurensis (Ulmer)  
10011101100010111111110111100111110000000000001111110011101001001100000000011100100001
00000011000000000011001001001110100110000001111011010100111111111110001100001001110110
101011110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Asynarchus montanus (Banks) 
10011101100010111111110111100111110000000000001111110011101001001100000000011100100001
00000011000000000011111001001111100110000001111011010100111111111110001100001001110110
101011110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Clistoronia magnifica (Banks) 
11011101100010110111110111100111110000100001001011110011101001001100100000011100000001
00000011001000000011001001001110100110001101111011010100111111101110001100001101110110
101111110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Colpotaulius incisus (Curtis) 
10011101100000111111110111100111110010000000001011100010001001001100000101011110110110
11110011010000000001001101001111110110000001111011010100111111001111001100001000100110
101011110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Glyphotaelius pellucidus 
(Retzius)  
11111101100000111111110111100111110000100001001011100010111001001100000000011100000001
00010011001000101011111101001011100110000001111011010101111111001111101100001101110110
101111110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Grammotaulius nigropunctatus  
(Retzius) 
10010001100000111111110111100111110000100001001011110010101001001100000100011100000001
00010011000000000001111101001111111110001101111011010101101111101111101100001001100110
101111110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Halesochila taylori (Banks) 
10011101100110111111110111100111110000100000001011100010101001001100100000011100000001
00000011000000000001001111001110100100001101111011010100101111110010011100001001100110
100111110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Hesperophylax designatus 
(Walker) 
11011101100000100001110111100111110000100001001011100010101001001110110100011100100001
00000011001000101010001001011110000111000001111011010100111111001000011100001001100110
110010110111101010001001 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Lenarchus productus (Morton) 
10011101100010111111110111100111110100100000001111110010101001001100000000011100100001
00000010000000000001001001001010100010101001111011000100101111100000011100001101100110
110010110111101010001001 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Lenarchus rillus (Milne) 
  
655
10011101100010111101110111100111110100100000001111110010101001001100000000011100100001
00000010000000000001001001001010100010101001111011000100101111100000001100001101100110
101110110111101010001001 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Lenarchus brevipennis (Banks) 
10011101100011111111110111100111110100100000001101110010101001001100000000011100100001
00000010000000000001001001001010100010101001111011000100101111100000001100001101100110
111110110111101010001001 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Leptophylax gracilis Banks 
10011101100000110111110111100111?10000000000001001100010101000001100000000011100000001
00000011011000000001111001001111100110001001111011010100111111101100001100001100100110
101111110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Limnephilus fenestratus 
(Zetterstedt) 
01011101100000111101110111100111110010000000001111100010101000001100000100011100100001
00010011010000000011101001101110110110000001101011100100101111100000001100011000100110
101010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Limnephilus rhombicus L.  
11111101100110111111111111110111110000100001001111111011011001001100000100011100000001
00010011001100101011111001001110111110001001111001010101111111001111101100001101110110
101111110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Limnephilus fumosus (Banks) 
10011101100110111111110111100111110000100001001111110011101001001100000000011100000001
00000011010000000011101001001111111010001101111001010101111111101110001100001101110110
101011110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Limnephilus nigriceps 
(Zetterstedt) 
01111101100110111111111111110111110000100001001111111011011001001100000100011100000001
00011010001100101111111001001110110110001001101011010101111111001111101100001001110110
101111110111101110001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Limnephilus samoedus 
(McLachlan) 
00011101101010111111110111110011110000000000001011100010101001011110110111011110110001
11010011000100000011101001001111110010000001111011010100101111000011001000001000100110
101011110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Limnephilus sperryi (Banks) 
11011101100010111001110111110111110110100001000011100010101001001100000100011100000010
00010011001100101011001001011110000111000001111011010100111111000000001100001000100110
110010110111101010011000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Nemotaulius admorsus 
(McLachlan) 
11111101101010111111110111110111110000100001001011110011101001001100000000011100000001
00010011011100101111001001001110110110001001111001010101111111101111101100001100110110
101011110111101010001100 
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X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Philarctus bergrothi McLachlan 
10011101100110111111110111110111110000000000001111110010101001001100000111011110110001
11010010000000000001001001001010000010000001111011010100101111001100001100001100100110
101010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Philarctus quaeris (Milne)  
10011101100110111111110111110111110000000000001111110010101001001100000111011110110001
11010010000000000001001001001010000010000001111011010100101111001100001100001100100110
101010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Platycentropus radiatus (Say) 
10011101100110111001111111110111110000100001001011110010101001001100100000011100000001
00000011000000000010100001001110110110001101111001010100111111101000001100001001110110
101010110111101010001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Psychoronia costalis (Banks) 
10011101100110111110110111110111111100101001001011100000101001001100100101011100000010
00001011001110101011101001011101000011000001111011010100101110001000001100001000110110
101010110111101010011001 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Rhadiocoleptus alpestris 
Kolenati)  
00011101100110111101110111110111110000000000001111100010101001001100000101011100000001
00000011001111101111001111001100000010101001111011010101101111100000011100001000110100
101011110111101010001000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Limnephilini: Rivulophilus sakaii Nishimoto, 
Nozaki, Ruiter  
10011101100110111111110111110111110010000001001011100010101001001100000100011100100001
00000010000000000011101001001110110010000001111001010100111111101100001100001000100100
101111110111101011001100 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Acrophylax zerberus Brauer 
11011101100110111111111111110111110110100000000011110010101001011100000100011101000000
11000011001000101011001001001001000010101001111011010100101111000000011100001000100110
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Allogamus uncatus (Brauer) 
10011101100110110111111111110111110000001000001111100010101001001100100000011101000010
00001011001100100011101111111001000010101101111011000100101111000000011100110000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Anisogamus flavipunctatus 
(Martynov)  
10010101101010111111111111110111110000000000001011100010101001001100000000011110110001
00001011001110100011000001101010000110100001111011010101111101000010001100001101110100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Chionophylax czarnohoricus 
(Dziedzielewicz)  
01011101100000111111110111110111111111000010101011100010101001011100000111011110110000
11011011011110100011001111101000100010100001101011010100101101000000011000001000100110
110010110111101010000000 
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X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Chionophylax mindszentyi 
01011101100000111111110111110111111111000010101011100010101001011100000111011110110000
11011011011000000011001111101000100010100001101011010100101101000000011000001000100110
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Chyranda centralis (Banks) 
01010001100110111001111111110111110000000000001011100010101001001100100100011101000010
00001000001000000011101001001010000011000001111011010100111101000000001100001000000100
100010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Clostoeca disjuncta Schmid 
00011101100000100001111111110111110100000000011101110010101001001100000100011101000010
00001010000000000011001111001000000011000001111011010100101111000000001100001000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Consorophylax consors 
(McLachlan)  
01011101100000100011111111110111110000000000011111100010101001001100000101011100000001
00001011001100100011101111101000000110101101101011000100101111000000001100000000100110
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Enoicyla pusilla Burmeister  
01010101100000111101110111110111111111000000001001100000101100011110110100011100100010
00001000011000000011000001001000000110001001111011010100101101000000001100010000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Halesus digitatus Schrank  
01011101100000111001111111110111110111001000001111110010101001001100100000011100000001
00010011001100100011101101101011000010101101101011010100111111000000011100000000100100
110010110111101010000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Hydatophylax nigrovittatus 
(McLachlan)  
01011101100111000001111111110011110000100000001011100010101001001110110000011100000000
00001011111000100011101001011001000111000001111011010100111111000000001100001000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Hydatophylax soldatovi 
(Martynov) 
01011101100000110001111111110011110000000000001011100010101001001100100000011100000000
00001011111000100011101001011011100111000001111011010100111111000000001100001000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Hydatophylax argus (Harris) 
01011101100000110001111111110011110000100000001001100010101001001100000000011100000000
00001011111000100011101001011001100111000001111011010100111111000000001100001000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Isogamus aequalis (Klapalek) 
00010001100110110111110111110111111110000000001111100010101001001100000101011100000001
00000011001000100011001111001001000000000001111011010100101111000000001100011000100100
110011110111101011000000 
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X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Melampophylax melampus 
(McLachlan) 
10010001100110111111110111110111110010000000001111100010101001001100000101011101100010
00001011001000000011001111011001000110001101111011010100101111000000001100100000100100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Mesophylax aspersus (Rambur) 
00010001100010111001111111110111110000000000001011100010101001001100000101011101000010
00001011001000000011101111001001100100100001111011010100101111000000001100001000100110
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Stenophylax (Micropterna) 
sequax McLachlan 
10011101100110110001111111110111110011000000001011100010101001011100000101011110110001
11100011001110101111001111001001000000000001111011000100101111000000011100001000000110
110111110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Parachiona picicornis (Pictet) 
00010001100110111101110111110011111110000000001011100010101100001100000101011100000010
00001011000000000011001111001011000000001001111011010100101100000000001100001000000100
110110110111101011000000 
 
X. Family Limnephilidae: Subfamily Insertae Sedis: Philocasca rivularis Wiggins 
00011101100111000001111111110111111111000000001011110010101000001100000000011100000011
00000010000000000010001001011000000100001111010000000000100110000000001100001000000100
000000111011000010110000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Potamophylax cingulatus 
(Stephens) 
00010101100010110001111111110111110000000000000011100010101001001100000000011100000001
00000011001100101011101111011001110010101001111011000100101111110000001100001000100110
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Insertae Sedis: Psilopterna hirsuta Martynov 
10010101100110111101110111110111110000000000001011110010101001011110010111011110010000
11000011001101101111101001011000000110100001111011000100101101000000011110001000000100
110010110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Pycnopsyche flavata (Banks) 
00011101100000110001110111110111110010000000001011100010101001001100100000011100000001
00000011101000100011001001001000000111100001111011010100111111000000001100001000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Pycnopsyche antica (Walker) 
00011101100000100001110111110111110000000000001011100010101001001100100000011100000001
00000011111100100011001001011000000111100001111011010100111111000000001100001000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Stenophylax meridiorientalis 
Malicky  
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00011101100110111001111111110111110010000000001011100010101001001100000000011100000010
00000011001000101011001111001001000110000001111011010100111100001000001100010000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Limnephilinae: Tribe Stenophylacini: Stenophylax permistus 
McLachlan 
10011101100110111101111111110111110010000000001011100010101001001100000000011100000000
00000011001000101011001111001001000110000001111011010100111100001000001100010000000100
110011110111101011000000 
 
X. Family Limnephilidae: Subfamily Insertae Sedis: Astratodina inermis Mosely 
11010101100000110011111111110111110010001000001011100010001000011110110111011110110010
00000011010000101011001001001011000000000001110001010100111101000001001000001000000100
110010110111101010000000 
 
XI. Family Pseudostenophylacinae: Pseudostenophylax adlimitans (Martynov) 
00010001100000110111110111010111110010000000001011100010101001001110110000011100000000
00000011001101101010001001001000000110000001110001010100101101001010001111001010110100
110010110111001010010000 
 
XI. Family Pseudostenophylacinae: Pseudostenophylax amurensis (McLachlan) 
01010101100000100001110111010111110000000000001011100010101001001100000000011100000011
00000011001101101010001001001000000110000001110101010100101101001010001111001010110100
110010110111001010010000 
 
XI. Family Pseudostenophylacinae: Pseudostenophylax kamba Mosely 
01011101100000100001110111010111110000000000001011110010101001001100100000011100000000
00000011001101101010001001001000000110000001110001010100101101001000001111001010110100
110010110111001010010000 
 
XI. Family Pseudostenophylacinae: Pseudostenophylax sparsus (Banks) 
11011101100000100001110111010111110000001000001011100010101001001100000000011100000011
00000011001101101010001001001000000110000001110001010100101101001010001111001010110100
110010110111001010010000 
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Appendix VIII 
 
CHARACTER LIST AND CODES 
 
Male 
Head  
Character 1.  Head short (0), head long (1). 
Character 2.   Coronal suture complete (0), absent beyond lateral ocelli (1).  
Character 3.  Coronal suture present beyond basal third of head (0), absent 
    beyond the basal third of the head or completely absent (1). 
Character 4.   Frontoclypeal sutures with inner septa (often dark-marked) (0),  
   represented by shallow grooves (1). 
Character 5.  Temporal sutures present (0), absent (1). 
Character 6.  Temporal sutures long (0), absent or short (1). 
Character 7.  Frontal warts present (0), absent (1). 
Character 8.  Frontal warts close together (0), obviously separated (1). 
Character 9.  Frontal warts fused (0), separated (1). 
Character 10.  Antennal wart setae present (0), absent (1). 
Character 11.  Antennal wart setae in setal warts (0), in setal areas (1). 
Character 12.  Interocellar setae present (0), absent (1). 
Character 13.  Interocellar setae numerous (0), less then five (1). 
Character 14.  Postocellar setae present (0), absent (1). 
Character 15.  Postocellar setae in warts (0), in setal areas (1). 
Character 16.  Postocellar setae numerous (0), less than 6 setae (1). 
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Character 17.  Postocellar setae more than three (0), less than 4 setae (1). 
Character 18.  Eyes large (0), eyes small (1). 
Character 19.  Lateral ocelli large (0), small (1). 
Character 20.  Labrum short (0), long (1). 
Character 21.  Labrum is not separated into basi- and distilabrum (0), separated  
   (1). 
Character 22.  Basilabrum swellings are not developed (0), developed (1). 
Character 23.  Basilabrum swellings not divided longitudinally (0), divided 
   longitudinally. 
Character 24.  Mandibles present as small membranous lobes (0), mandibles  
   absent (1). 
Character 25.  Mandibles’ areas with one or few setae (0),  setae absent (1). 
Character 26.  Paralabral sclerites are not developed (0), developed (1). 
Character 27.  Paralabral sclerites narrow (0), wide, almost quadrangular (1). 
Character 28.  Male maxillary palps lacking 0-1 apical segments (0), lacking 2 or 
   more apical segments (1).     
Character 29.  Male maxillary palps in normal orientation (0), held together 
   vertically in front of head (1). 
Character 30.  Scape with setation on hair plates almost the same as on the rest of  
   the scape (0), noticeably reduced (1). 
Character 31.  Tentorium incomplete (0), complete (1). 
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Character 32.  Shape of the anterior edge of the anterior sternal sclerite oval (1), 
   bilobed (0). 
Thorax 
Character 33.  Medial pronotal suture complete (0), partially or completely absent 
   (1). 
Character 34.  Basalar cleft of anepisternum obtuse (0), acute apically (1). 
Character 35.  Mesocutal setae present (0), absent or a few (from 3 to 0) (1). 
Character 36.  Mesocutal setae numerous (0), less than 5 (1). 
Character 37.  Mesoscutellar setae more than 6 in each wart or area (0), less than  
   6 (1). 
Character 38.   Scutellar setae 3-6 in each wart or area (0), less than 3 (1). 
 Fore wing 
Character 39.  Forewing color pattern without hyaline areas or dark “bands” (0),  
   with large hyaline areas or dark “bands” (1). 
Character 40.  Forewing vestiture is dense or moderately dense (0), scarce (1). 
Character 41.  Forewing membrane without erect setae (0), with erect setae  
   (1). 
Character 42. Forewing membrane with curved-erect setae (0), with straight-
erect setae (1). 
Character 43.  Forewing erect setae shorter than discoidal cell width (0), erect 
   setae with their length subequal to discoidal cell width or longer 
   (1). 
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Character 44.  Forewing extended shape more or less elliptical or with straight 
              anal  margin (0), anal margin slightly concave with deepest 
   incision usually at arculus. 
Character 45.  Forewing dorsal shape relatively isosceles or parallel-sided (0), 
   beetle  like (1). 
Character 46.  Stigmal callosity not developed or distributed basally and   
   posteriorly of stigma (0), stigmal callosity limited by stigmal 
   region (1).        
Character 47.  Forewing posterior anastomoses (PA) consist of one part (m-cu) or 
two (base of  M3+4 and m-cu) (0), PA consists of three parts 
(basof M3+4, m-cu, base of  CuA1). 
Character 48.  Forewing PA consist of one part (m-cu) (0), PA from two to three 
   parts (1). 
Character 49.  Forewing Fork I stalked, sessile or rooted with its base longer or  
   equal DC width (0), base of rooted Fork I short (1). 
Character 50.  Forewing Fork II short (RSh condition) (0), other than short (1). 
Character 51.  Forewing Fork V absent or stalked (0), sessile or rooted (1). 
Character 52.  Forewing Fork V stalked or sessile (0), rooted (1). 
Hind wing 
Character 53.  Hind wing without androconial setae on R2 (0), with such setae on  
   R2 (1). 
Character 54.  Hind wing without hamuli (0), with hamuli (1). 
  
664
Character 55.  Hind wing vannal area weakly developed (ADD < 0.46) (0),  
   moderately or  well-developed (ADD > 0.46) (1). 
Character 56.  Hind wing vannal area not very well-developed (ADD < 0.65; J1 
   short) (0), very well-developed (ADD >0.65; J1 long) (1). 
Character 57.  Hind wing RS longer than short DC, or subequal to long DC (0),  
   RS shorter than long DC (1). 
Character 58.  Hind wing DC apex in middle of wing (0), in apical third of wing 
   (1). 
Character 59.  Hind wing DC short (0), long (1). 
Character 60.  Hind wing Fork I stalked or absent (DC open) (0), pointed or  
   rooted (1). 
Character 61.  Hind wing Fork I stalked, absent or with short base (RSh   
   condition) (0), base is long (RL condition) (1). 
Character 62.  Hind wing Fork III absent or stalked (0) pointed or rooted (1). 
Character 63.  Hind wing DC closed (0), open (1). 
Legs 
Character 64.  Male fore tibial apical spur present (0), absent (1). 
Character 65.  Male foretibial apical spur two (0), one or absent (1). 
Character 66.  Male with both midtibial preapical spurs (0), with only one (1). 
Character 67.  Male midtibial preapical spur or spurs present (0), without 
    preapical spurs (1). 
Character 68.  Male with both midtibial apical spurs (0), with only one (1). 
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Character 69.  Male with both hind tibial preapical spurs (0), with only one (1). 
Character 70.  Male hind tibial preapical spur or spurs present (0), without  
    preapical spurs (1). 
Character 71.  Male with both hind tibial apical spurs (0), with only one (1). 
Character 72.  Male fore tibial intercalary spines (IS) absent or less than 10 (0), 
   more than 10 (1). 
Character 73.  Male fore tibial intercalary spines more than one (0), one or zero 
   (1).  
Character 74.  Male fore tibia intercalary spines more than four (0), from four to  
   zero (1). 
Character 75.  Falsicalcar(ae) at the base of hind tibial apical spurs absent (0),  
    present (1). 
Character 76.  Falsicalcar (ae) absent or only one present (0), two falsicalcarae 
    present (1). 
Character 77.  Spur spinules convergent on a longitudinal line (0), arranged in 
     regular oblique lines and parallel (1). 
Character 78.  Spur without rim (0), with one or two rims (1). 
Character 79.  Male fore femur normal (0), raptorial (1). 
Character 80.  Male fore femur normal or raptorial (0), narrow (1).  
Character 81.  Fore femora grasping structure absent (0), present (1). 
Character 82.  Male fore femoral brush absent, or partially covered anterior part 
of  
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     each femur (0), the brush is located all along anterior margin of  
     male fore femora (1). 
Character 83.  Male femoral brush is formed by setae (0), by spine-like bristles  
     (1). 
Character 84.  Male tibial brush is formed by setae (0), by spine-like bristles (1). 
Character 85.  Male fore femur with more than 1 subapical spines (0), one or zero 
     subapical spines (1). 
Character 86.  Male fore femur subapical spines less than two (0), only two 
     subapical spines present (1). 
Character 87.  Male fore tibia + first tarsal segment longer than femur (0),  
     subequal or shorter than femur (1). 
Character 88.  Male first tarsal segment longer than the second (0), subequal or 
    shorter (1). 
Character 89.  Male first tarsal segment subequal to the second (0), shorter (1). 
Pregenital segments of male 
Character 90.  First abdominal tergum with nearly straight or subapically curved 
   up lateral suture (0), lateral suture sigmoid (1). 
Character 91.  Abdominal sternal midtransversal sutures (in male) present (0), 
    absent or present at least on three segments (1). 
Character 92. Abdominal sternal midtransversal sutures incomplete at least on 
three segments (0), absent (1). 
Character 93.  Abdominal sternal lateral sutures (in male) absent (0), present at al  
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    least on two first segments (1). 
Character 94.  Abdominal sternal lateral sutures present at least on three first 
    segments (0), present at least on four first segments (1). 
Character 95.  Internal glands of abdominal sternite V oval, bean-like (0), tubular 
    (1). 
Character 96. Scent internal gland of sternite V less than ¼ of segment length 
(0), enlarged (1). 
Male genitalia 
Character 97.  Tergum VIII not modified (0), modified (1). 
Character 98. Tergum VIII not extended posteriorly (0), slightly or strongly 
extended (1). 
Character 99. Tergum VIII not extended or slightly extended does not exceed 
tergum IX (0), tergum VIII strongly extended tergum IX (1). 
Character 100. Tergum VIII is not stepped (0), stepped (1). 
Character 101. Tergum VIII covered with uniformed setae (0), setae modified into 
bristles or pegs (1). 
Character 102. Tergum VIII covered with setae or bristles (0), with pegs 
possessing oval apices (1). 
Character 103. Tergum VIII covering structure uniformly scatted or concentrated 
along subdistal edge of the segment (0), concentrated into areas 
(1). 
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Character 104. Tergum VIII covering structures unconsolidated into areas (0), 
concentrated into one apicodorsal area (1). 
Segment IX 
Character 105. Segment IX closed dorsally (0), interrupted or extremely   
   suppressed dorsally (bridle-like) (1).    
Character 106. Dorsal, lateral, and ventral lengths of segment IX nearly equal  
   or lateral length is longest (0), ventral length of segment IX is short 
   (at least two-three times shorter than lateral  (1). 
Character 107. Lateral shoulder of segment IX not developed (0), developed (1). 
Character 108. Lateral shoulder of segment IX short (0), broad and almost   
   horizontal (1). 
Character 109. Midlateral concavity segment IX not developed (0), slightly 
   pressed inward (1). 
Character 110. Midlateral concavity segment IX not developed or slightly pressed 
   inward (0), strongly pressed inward (1)  
Character 111. Midlateral concavity IX not formed long finger-like projection 
   going inward or out (0), formed long finger-like projection going 
   inward or out (1). 
Character 112. Tergum X developed (0), slightly developed or not developed (1). 
Character 113. Dorsum X fused with superanal complex and located at the same 
plane as dorsum segment IX (0), dorsum IX withdrawn into 
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segment IX segment as dorsoventral wall or fused with 
intermediate appendages (1). 
Character 114. Dorsum X is not deeply withdrawn into segment IX (0), withdrawn 
into IX segment fusing with plate-like or sphere-like outer 
branches of intermediate appendages (1). 
Character 115. Superior appendages (SA) fused with superanal complex and 
   represented as setate areas or short humps (0), SA longer than  
   short (1). 
Character 116. Superior appendages not as large, flattened lobes connected  
   with segment IX wall (0), large, flattened lobes connected with  
   segment IX wall (1). 
Character 117. Superior appendages relatively smaller than inferior (0), 
   larger or equal to inferior appendages (1).  
Character 118. Superior appendages directed nearly horizontally (0), upward (1). 
Character 119. Superior appendages uniformly sclerotized (0), with strongly 
   sclerotized areas (1). 
Character 120. Superior appendages without inner or apical tooth/teeth (0), with  
   such teeth/tooth (1). 
Character 121. Superior appendages with only one row of teeth (0), with inner 
   and apical tooth/teeth (1). 
Character 122. Superior appendages located subdorsally (0), laterally (1). 
Character 123. Outer branches of intermediate appendages (IM) divergent  
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 ventrally or parallel (0), convergent ventrally (1). 
Character 124. Outer and inner branches of IM do not fused together forming  
    “closed” structure (0), fused forming “closed” structure (1). 
Character 125.  Lower apexes of outer branches of IM not as triangle-like frames  
    (0), as triangle-like frames (1). 
Character 126. Outer branches of IM more or less plane, not protruded distally as  
    tubular outgrowths (0), protruding distally as long tubular  
    outgrowths (1). 
Character 127. Subanal plate absent (0), present (1). 
Character 128.  Subanal plate absent or small (0), large (1). 
Character 129. Subanal plate membranous, at least dorsally (0), sclerotized or 
    semi-sclerotized (1). 
Character 130. Inferior appendages obviously two-segmented (0), with sutural  
    vestige separating gonostylus from gonocoxite, or one-segmented  
    without sutural vestige (1). 
Character 131. Inferior appendages with sutural vestiges separating gonostylus  
    from gonocoxite, (0), obviously one-segmented (1). 
Character 132. Inferior appendages bilobed or with projections (0), without 
projections (1). 
Character 133. Inferior appendages in ventral location (0), expanded laterally 
along edge of segment IX (1). 
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Character 134. Bases of inferior appendages separated from each other (0), fused 
(1). 
Character 135.  Apex of inferior appendages directed more horizontally (0), 
directed upward (1). 
Phallic structures  
Basiphallus 
Character 136. Basiphallus retort-like (0), cylindrical or pitcher-pike (1).  
Character 137. Basiphallus directed down or horizontal (0), upward (1). 
Character 138. Basiphallus directed down or upward (0), horizontal (1). 
Character 139. Basiphallus located in mid- or lower portion of IX segment (0), in 
    upper portion of segment IX (1). 
Character 140. Phallobase large, distiphallus short regarding phallobase (0), 
distiphallus long (1). 
Character 141. Phallobase without basolateral deep incision (0), with (1) 
Character 142. Phallic apodeme without obvious constriction forming foot of  
    phallic apodeme (0), with constriction, forming foot of phallic  
    apodeme (1). 
Character 143. Phallocrypt widely sclerotized or membranous, without  
   strengthening strips or their vestiges (0), phallocrypt with  
   strengthening strips, or their  vestiges (1). 
Character 144. Strengthening strips of phallocrypt well-sclerotized (0), reduced to 
   vestiges (1). 
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Character 145. Phallocrypt strengthening sclerotization strips situated   
   ventrolaterally (0), dorsally, or dorsolaterally (1). 
Distiphallus 
Character 146. Phallicata not divided from phallobasa by membranous endothecal  
   region, not present as separate part (0), well-separated by   
   membranous endothecal region (1). 
Character 147. Phallicata absent or short (0), long (1). 
Character 148. Phallicata membranous or slightly sclerotized (0), sclerotized (1). 
Character 149. Phallicata not wrinkled (0), wrinkled (1). 
Character 150. Phallicata wrinkled dorsally, or overall (0), ventrally(1). 
Character 151. Endophallus not separated from phallicata by membranous area 
(0), separated by membranous area (telescopic or "Limnephilus" 
type) (1). 
Character 152. Endophallus large (larger than phallicata), may be telescopic (0),  
   endophallus short, not telescopic, fused with well-sclerotized  
   phallicata or obviously separated by membranous theca (1). 
Character 153. Endophallus without surface sclerotization (0), endophallus with 
   surface sclerotization (1). 
Character 154. Endophallus surface sclerotization broad ventrolateral or overall 
   (0), concentrated ventrally (1). 
Character 155. Endophallus sclerotization broad ventrolateral or lateral (0), 
   sclerotized dorsally (1).  
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Character 156. Opening of ejaculatory duct in distal part of phallus (0), in   
   proximal part of phallus or near middle (1). 
Character 157. Parameres absent (0), present (1). 
Character 158. Parameres short, do not get apex of phallicata (0), long, get apex of  
   phallicata (1).   
Character 159. Parameres do not much longer than apex of phallus (0), much 
   longer (1). 
Character 160. Base of parameres sclerotized or membranous at the base only (0),  
   more than ½ proximal lengths of parameres membranous (1). 
Character 161. Parameres represented by single pair (0), several pairs (1). 
Character 162. Phallicata and parameres separated (0), fused (1). 
Character 163. Parameres fused by their bases (0), separated (1). 
Character 164. Parameres stick-or blade-like like (0), enlarged apically (1).  
Character 165. Parameres straight or upward (0), parameres arbalest-like,  
   horizontally curved (1). 
Character 166. Parameres not branched (0), branched apically (1).  
Character 167. Parameres unarmed (0), with spines, setae or teeth (1). 
Character 168. Parameres with one type of setae or spines (0), with several types 
   of setae and spines (1).  
Female 
External genitalia 
Character 169. Ventral part of VIII segment not separated medially by  
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   membranous longitudinal area, but sometimes with weak medial 
   sclerotization (0), separated medially by more or less narrow 
   medial longitudinal membranous area (1). 
Character 170. VIII and IX sternite separated and lateral and median lobes of  
   "vulva scale ” are produced by segment IX (0), VIII and IX  
   sternites fused at least mesally, lateral and median lobes of vulva  
   scale are produced by VIII and IX segment (1). 
Character 171. Middle lobe (e.gon. VIII) not developed, or extremely short (0),  
   it is more than 1/3 of lateral lobes length, when they exposed and  
   suppressed dorsoventrally (1). 
Character 172. Middle lobe of vulva scale sclerotized (0), membranous (1). 
Character 173. Lateral lobes of vulva scale (structures formed by e.gon.IX) are  
   not exposed externally, or compressed laterally and directed  
   subparallel to axe of body exposing only narrow ventral part, or  
   weakly developed as membranous swollenness (0); lateral lobes  
   (structures formed by e.gon. IX) exposed externally, and  
   represented by widened ventrally or depressed dorsoventrally 
   outgrowths from each side of median lobe (1). 
Character 174. Lateral lobes outside margins not parallel (0), parallel (1). 
Character 175. Lateral lobes outside margins convergent apically or parallel (0),  
   diverged (1). 
Character 176. IX appendages not separated by suture from segment IX  
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   (0), separated (1). 
Character 177. IXd lobes located laterally to vulva scale (0), they located above  
   vulva scale and Xe (1).  
Character 178. IXd lobes in ventral view separated (0), fused or close together (1). 
Internal genitalia 
Spermatheca 
Character 179. Spermathecal additional gland originated in lowest ½ part of the  
   spermatheca (0), in upper ½ part of spermatheca (1). 
Character 180. Spermathecal additional gland originated at the bottom of  
   spermatheca (0), originated laterally (1)  
Character 181. Spermathecal vestibule located laterally of spermathecal apex (0), 
   at the apex of spermathecal (1). 
Character 182. Apex of spermathecal vestibule without “neck” (0), with strongly  
   or slightly distinguished “neck” (1). 
Character 183. Apex of spermatheca without sclerotized ring or with very weak 
   sclerotization (0), with well-sclerotized ring (1). 
Character 184. Spermathecal ring absent or flat (suppressed) (0), cone-like or  
   other, not suppressed (1). 
Character 185. Basement of vestibule wider or the same width as vestibule main  
   body (0), the spermathecal vestibule is constricted at the base (1). 
Character 186. Inner surface of spermatheca without spicules (0), covered with  
   spicules (1). 
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Character 187. Inner microsculpture is roughly covered with irregular formless  
   pattern, or other (0), with small regular hemispheres (1). 
Larva  
Character 188.  Color pattern with different sports does not formed obvious 
   triangle-like structure (0), with obvious dark central triangle-like  
   figure (1). 
Character 189. Prosternal horn absent (0), present (1). 
Character 190. Lateral hump sclerite absent (0), present (1). 
Character 191. Gills in dorsal + ventral location (0),  dorsal+lateral+ventral  
   location (1). 
Character 192. Gills in two or three locations (0), dorsal+lateral+lateral+ventral  
   (1). 
Character 193. Gills absent or gill knot includes more than one branches (0), 
single branch in gill knot (1). 
Character 194. Gills absent or gill knot includes more or less than three branches  
   (0), three branches in gill knot (1). 
Character 195. Gills absent or gill knot includes more or less than four branches 
   (0), four branches in gill knot (1). 
Character 196. Gills absent or gill knot includes less than five branches (0), five or  
   more branches in gill knot (1). 
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Appendix VIII 
 
LIST OF ABBREVIATIONS USED IN THE TEXT AND FIGURES 
 
a – anal crossvein (Fig. 26c) 
AA – anterior anastomosis (Fig. 26a) 
A1-A4 – anal veins (Fig. 26c) 
AAD – index of wing anal area development (Fig. 26b) 
AC – anal cells (A1C1; A1C2; A2C) (Fig. 26c) 
adlb – apical part of distilabrum (Fig. 97) 
afrcl – anterior edge of the frontoclypeus (Fig. 72) 
afrcl.mst – anterior frontoclypeal membranous strip (Fig. 68) 
aeh – anterior edge of the head (Figs. 72, 91) 
age – anterogenae (Fig. 65) 
ag.d - accessory gland duct (Fig. 180) 
al – alveolus (Figs. 82, 84A-B, 150C-D) 
al.p – anterolateral pore (Figs. 156-158) 
ald.w – anterolateral dorsal warts (Fig. 60) 
alv.w. – anterolateral ventral warts (Fig. 60) 
aml.s – anteromedial longitudinal suture of abdominal tergite I (Fig. 155) 
amp – anteromesal protuberance of corporotentorium (Figs. 114, 118) 
ana – anal area (Fig. 26a) 
anps (1-3) – anepisternum of segments I-III) (Figs. 133-134, 144, 151A)  
anps.w – anepisternal wart (Fig. 133) 
ano – anal opening (Fig. 164) 
an.sc – anterior setose sclerite at spiracle peritreme (Fig. 128E) 
ant – antennae (Fig. 59) 
antc.s – antecostal suture (Fig. 158) 
antf – antennifer (Figs. 87, 92, 98, 105, 106A)  
ant.s – antennal suture (Fig. 72) 
ant.sc – antennal sclerite (Fig. 92) 
ant.so – antennal socket (Fig. 63) 
ant.w – antennal warts (Figs. 62, 86) 
apb – main body of phallic apodeme (Fig. 173) 
apc – anapleural cleft (Fig.134) 
apf – foot of phallic apodeme (Fig. 173) 
apl.s – anapleural suture (Fig. 133) 
app – anterior part of prosternum (Figs. 119-120, 123, 126) 
aprm – apical part of paramere (Fig. 171A) 
aps – apical end of phallocrypt sclerotized strip (Fig. 170A) 
apscp – apical projection of the scape (Fig. 96) 
ap.spr – apical spurs (Figs. 142, 143)  
apth – apical tooth/teeth of superior appendages (Fig. 162C) 
arc – arculus (Fig. 26c) 
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aro – arolium (Fig. 145) 
asp – abdominal sternal process (Figs. 152-153, 160) 
asr – abdominal spiracle (Fig. 154)  
аs R2 – androconial setae of R2 (Figs. 17, 19, 21, 23, 25) 
as.sa – anterior sternal sclerite setal area (Figs. 119, 122, 124, 127) 
as.sc – anterior sternal sclerites (Figs. 119-124, 126-127) 
AS – androconial scaloid setae (Figs. 85, 150B-C) 
atnt.a – anterior tentorial arm (Figs. 104-105) 
atnt.p – anterior tentorial pit (Figs. 59, 68, 104-105, 115-118)  
av – apex of spermathecal vestibule (Figs. 179, 187) 
axa – axillary area (Fig. 26a) 
bap – boundary between phallic apodeme and base of phallocrypt (Fig. 173) 
bas.cl – basalar cleft (BC) (Figs. 133, 151A) 
bas – basal part of ASS (Fig. 122) 
bas.p – basalar process (Figs. 133, 151A)  
bav – basal membranous part of the apex of spermathecal vestibule (Fig. 179E) 
bblb – basal part of basilabrum (Fig. 97) 
bc – bursa copulatrix (Fig. 180) 
bcv – basal constriction of spermathecal vestibule (Figs. 187, 190) 
blb – basilabrum (Fig. 97, 100A) 
bprm – basal part of paramere (Fig. 171) 
bsp – spermathecal band (Fig. 186D1) 
bspt – basement of spermathecal vestibule (Fig. 190)  
C – costal vein (Fig. 26c) 
cd – cardo (Fig. 64) 
cem – curved-erect macrochaetae (Fig. 80) 
Cf – claval fold (Figs. 26a, 26c) 
Ci – claval incision (Figs. 26a, 36, 44, 46) 
ch – clothing hairs (Figs. 77A-B, 79-80, 84A, 85) 
ch.h – channels of haustellum (Fig. 72) 
cloc+occw.s – connected ocellar-occipital sutures (Fig. 87) 
clpg.s – clypeogenal branches of frontal sutures (Fig. 72) 
clw – claw (Fig. 145) 
cm – costal margin (Fig. 26a) 
cms – costal margin setae (Fig. 79) 
co – campaniform organ of spur (Figs. 146, 149) 
coc.sc – circumocular sclerite (Fig. 110A) 
c.s. – coronal suture (Figs. 61-62)  
css – covering spur spinules (Fig. 147, ) 
cu-a – cubito-anal crossvein (Fig. 26c) 
cu-1 – basal cubital crossvein (Fig. 26c) 
cu-2 – apical cubital crossvein (Fig. 26c) 
Cu1, Cu1a, Cu1b, Cu2 – cubital veins (Fig. 26c) 
CuPB – subapical bend in the CuP (Fig.26a)  
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cv.w – cervical warts (Figs. 76, 119-120) 
cx – coxa (Figs. 133, 142) 
dA3-A4 – distance between apexes of A3 and A4 anal veins (Fig. 26a) 
das.sc – distal part of the anterior sternal sclerite (Fig. 122) 
dav – dorsal arm vestige (Figs. 106a, 115-118) 
db – dorsal branch of apical paramere portion (Fig. 171A-C) 
dblr – dorsal branch of lateral ridge of abdominal segment I (Fig. 155) 
DC – discoidal cell (Fig. 26c) 
dlb – distilabrum (Fig. 97, 100A) 
plcv – posterolateral part of each lateral cervical sclerite (Fig. 122) 
Do – distance between ocelli (Fig. 63) 
Dloc – occw.s - divided ocellar-occipital suture (Fig. 86) 
dph – distiphallus (Fig. 174) 
dplc – dorsal process of lateral cervical sclerite (Figs. 119-120) 
dprm – distal branch of apical paramere portion (Fig. 171)  
dsp – dorsal coxal split (Fig. 151). 
dtnt.a – dorsal tentorial arms (Figs. 104-105) 
dtnt.p – dorsal tentorial pit (Fig. 92) 
dIX-Xt – dorsum of terga IX and X (Fig. 164) 
dXt – dorsum of tergum X (Fig. 167) 
e – compound eyes (Figs. 59-60, 63) 
edd – endophallic duct (Figs. 165B, 176) 
edm – endophallic membrane (Fig. 165B) 
edth – endotheca (Figs. 173-174, 176) 
e.gon. VIII – external gonopod of segment VIII (Figs. 177-178)   
e.gon. IX – external parts of female gonopods IX (Figs. 177-178) 
ejd – ejaculatory duct (Figs. 169B, 176) 
emp – empodium (Fig. 145) 
enav – envelope of vestibule apex (Fig. 193) 
end – endophallus (Figs. 165A-C, 176) 
endf – lateral fold of endophallus (Fig. 165B) 
endp – endophallus plate (Fig. 165B) 
enm – membrane of endophallocrypt (Fig. 173) 
env – membranous envelope of endophallic duct (Fig. 165B) 
epm – epimeron (Figs. 133, 134, 151A)  
eps – episternum (Figs. 133, 141) 
eps.w/sa – episternal setal wart/setal area (Fig. 76) 
ew – extended warts (Fig. 75A) 
ewc – extended curved warts (Fig. 140) 
ewl – longitudinally protruded extended warts (Figs. 137, 140) 
ews – extended and straight warts (Fig. 78C) 
ewt – transversally protruded extended warts (Fig. 75A, 136) 
F – fibula (Fig. 26a) 
fcr – falsicalcar (Fig. 146) 
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febr – femur raptorial brush (Fig. 143) 
fbaa – flagellar bare anterior area (Fig. 96) 
fe – femur (Figs. 142, 146)  
f1– f3 and f5 – forks of wing venation (Fig. 26b) 
flbs – flagellum basal segment (Fig. 96) 
flm – flagellomeres (Fig. 65) 
flss – flagellum second segment (Fig. 96) 
for – foramen magnum (Fig. 66) 
frcl – frontoclypeus (Fig. 72) 
frcl.s – frontoclypeal sutures (Figs. 68, 82, 88, 92-93, 98) 
frg.s – frontogenal branches of frontoclypeal sutures (Fig. 72) 
fr.sep – frontogenal septa (see Neboiss, 1991) (Fig. 116A) 
fsaa – flagellar setate anterior area (Fig. 96) 
fsp – spermathecal fold (Fig. 176) 
fss – flat spur spinules (Figs. 149-151) 
fu – furca (Fig. 142) 
f.w – frontal warts (Fig. 62)  
gon – primary gonopore (Figs. 169, 176) 
gs – gonostylus (Fig. 170A) 
gx – gonocoxite (Fig. 170A)  
h – haustellum (Figs. 59, 72, 93) 
ha – hamuli (Figs. 36, 79) 
Hfar – height of the arch of anterior frontoclypeal edge (Fig. 72) 
hm.w – hypomedial warts (Fig. 60) 
hmd.w – hypomedial dorsal warts of frontoclypeus (Fig. 60) 
hmv.sa – hypomedial ventral setal area (Fig. 60) 
hp – hair plate or anterior area of the scape (Fig. 96) 
hs – hyaline strip of ectophallocrypt (Fig. 173) 
hum – humeral cross-vein (Fig. 26c) 
huma – humeral angle (Fig. 26a) 
hum.p – humeral plate (Fig. 26a) 
HIX – the height of segment IX (Fig. 170C)  
Ja – jugal area (jugum) (Fig. 26a) 
Jb – jugal bar (Fig. 26c) 
Jhap – Johnston organ anterior pit (Fig. 96) 
Jho – Johnston organ (Fig. 72) 
Jf – jugal fold (Figs. 26a, 26c)  
Ji – jugal incision (Fig. 26a) 
Jhpp – Johnston organ posterior pit (Figs. 65-66) 
jul – jugal lobe (fibula) (Figs. 2631-32) 
ibIMA – inner branches of intermediate appendages (Fig. 164) 
igldV – internal scent glands of segment V (Figs. 152-153, 155) 
ifa (IFA) – intermediate appendages (Fig. 164) 
ila – inner lateral lamina of anterior arms (Figs. 114, 116B, 118B) 
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ima (IMA) – intermediate appendages (Fig. 164) 
in.sp. – intercalary spines (Figs. 142, 143) 
ith – inner tooth/teeth of superior appendages (Fig. 162C) 
ioc.sa – interocellar setal area (Fig. 73) 
ioc.w – interocellar warts (Fig. 86) 
is – inner setae of the ventral paramere branch (Fig. 171) 
i.sp – intercalary spines (Fig. 142) 
kteps – katepisternum (Figs. 133-134, 144) 
la – lacinia (Figs. 59-60) 
laob –lower apexes of IMA outer branches (Fig. 170C) 
Laeh – length of anterior edge of the head (Fig. 72) 
lb – labrum (Figs. 59, 97-102) 
Lblb – length of basilabrum (Fig. 97) 
lbmp – labial palps (Fig. 65) 
lbsw – labrum swelling (Figs. 100-101) 
lbtd – labral transverse depression (Figs. 97, 101-102) 
lb.w – labral warts (Figs. 97, 102) 
lc.s – suture of lateral cervical sclerite (Figs. 76, 119, 123-124, 127) 
lc.sc – lateral cervical sclerite (Figs. 76, 119-123) 
Lclg – length of clypogenal suture (Fig. 72) 
LDCf – length of fore wing discoidal cell (Fig. 26b) 
LDCh – length of hind wing discoidal cell (Fig. 26b) 
LDf – length of outer diameter of flagellomere (Fig. 95A) 
Ldlb – length of distilabrum (Fig. 97) 
LdIXt – length of IX tergum (Fig. 170A) 
Le – length of the eye (Fig. 63) 
LFF – length of fore femur (Fig. 143) 
Lfrg.s – length of frontogenal suture (Fig. 72) 
Lfw – length of fore wing (Figs. 16, 26b) 
Lh – length of head (Fig. 63) 
Lhw – length of hind wing (Figs. 16, 26b) 
Llb – length of labrum (Fig. 97) 
LlIX – lateral length of segment IX (Fig. 170) 
lmtnt – laminatentorium (Fig 105) 
Lo – length of ocellus (Fig.  63) 
l.oc – lateral ocellus (Figs. 61, 63) 
lpr.sa/w – lateral pronotal setal area/w (Fig. 76) 
LRS – length of radial sector vein (Fig. 26b) 
lsh – lateral shoulder of segment IX (Fig. 164) 
lt.sI – lateral tergal suture of I abdominal segment (Fig. 160a) 
Lt1-Lt2 – length of first and second tarsomeres (Fig. 143) 
LIXs – length of sternum IX (Fig. 170A) 
mb – mandibles (Figs. 98-99) 
mbv – main body of spermathecal vestibule (Fig. 187) 
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mch – macrochaetae (Fig. 84a) 
mch-0 – macrochaeta type 0 (Fig. 78a) 
mch-A – macrochaeta type A (Fig. 78b) 
mch-B – macrochaeta type B (Figs. 78d, 84-85) 
m-cu – medio-cubital crossvein (Fig. 26c) 
mdas – medial depression of anterior sternal sclerite (Fig. 122) 
mdc – middorsal incision (cleft) of male tergum VIII (Fig. 167E) 
mer – meron (Figs. 133, 151A) 
mgr – meral groove (Fig. 133) 
mlbd – mesal labral depression (Figs. 97, 102) 
mlc – midlateral concavity (Fig. 164D) 
modXt – a pair of tubular membranous outgrowths of dorsum Xt (Fig. 162A) 
m.oc – medial ocellus (Figs. 61, 63) 
mp – midoccipital prominences (Figs. 61, 64) 
mp.s – mesopleural suture (Fig. 144B) 
mr – midoccipital ridge (Fig. 62) 
ms.ap – margin setae of apico-posterior area (Fig. 47) 
ms.c – margin setae of costa (Fig. 47) 
ms.j – margin setae of jugal area (Fig. 47) 
msct – mesoscutum (Fig. 129) 
msctl – mesoscutellum (Figs. 78, 129) 
msct.s – mesoscutal suture (Fig. 129) 
msct.w – mesoscutal warts (Fig. 137) 
mst – mesothorax (Figs. 129, 133) 
mtsct – metascutum (Fig. 129) 
mtsctl – metascutellum (Fig. 129) 
mtt – metathorax (Figs. 129, 133) 
mx – maxillae (Figs. 59, 65) 
mx.p – maxillary palps (Fig. 65) 
M1-4 – medial veins (Fig. 26c)  
n – nigma (Fig. 26a) 
nav – neck of the apex of spermathecal vestibule (Figs. 176, 187) 
obIMA – outer branches of intermediate appendages (Fig. 164) 
occ – occiput (Fig. 64) 
occ.ar – occipital arch (Fig. 66) 
occ.cl – occipital condyle (Fig. 64) 
occ.f. – occipital foramen (Fig. 66) 
occ.s – occipital suture (Fig. 64) 
occ.w – occipital warts (Fig. 62) 
oc.sa – ocellar setal area (Figs. 61, 73) 
oc.w – ocellar warts (Fig. 62) 
ola – outer lateral lamina of anterior tentorial arms (Figs. 110B, 116B, 117B, 118B) 
oos – outgrowths of outer spermathecal surface (Figs. 190E-F). 
o.p – opening of the anterolateral pore (Figs. 157-158) 
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op.dt.sp – processus spermatheca duct opening (Figs. 191A-B). 
os – outer setae of the ventral paramere branch (Fig. 171) 
o.sc – ocular sclerite (Fig. 63) 
оw – oval warts (Figs. 75C, 130-131, 140) 
PA – posterior anastomosis (Fig. 26a) 
pa – parietals (Fig. 64) 
pb – proximal branch of apical paramere portion (Figs. 171A-C). 
p.b – boundary of the anterolateral pore (Fig. 157) 
pbs – proboscis (Fig. 65) 
pdc – pedicel (Fig. 65) 
pdex – posterodorsal extension (Figs. 164, 166E, 169A) 
ph – phallus (Fig. 174) 
pha – phallotremal atrium (Fig. 172A) 
phb – phallobase (Figs. 173-176) 
phbf – phallobase fold (Fig. 173) 
phbi – phallobase lateral incision (Fig. 169D) 
phcr – phallocrypt (Fig. 173) 
phcrs – sclerotized straps of phallocrypt (Fig. 174J) 
phl – phallicata (Figs. 165B, 174, 176) 
phla – membranous apex of phallicata (Fig. 165B) 
phlb – basodorsal part of phallicata (Fig. 165B) 
pho – phallic opening (Fig. 164) 
phr – phallotreme (secondary gonopore) (Figs. 172,176) 
phsh – phallic shield (Fig. 173) 
pht – phallotheca (Fig. 173) 
phtr – phallotheca rim (Fig. 173) 
phtc – carina of phallotheca (Fig. 173) 
pkp (PKP) – posterior katepisternal plate (Fig. 151). 
plb.sc – paralabral sclerites (Figs. 59, 67-68) 
pl – pleurite (Fig. 154) 
pl.r – pleural ridge (Fig. 141) 
prm – paramere (Figs. 169B, 174) 
pma – posteromesal area of tergum VIII (Fig. 178A) 
pn – pronotum (Figs. 138, 140) 
pn.p – posterior notal process 
pnt – postnotum (Fig. 140) 
pocc –  postocciput (Fig. 66) 
pocc.lvp – lateroventral postoccipital projections (Fig. 64) 
pocc.s – postoccipital suture (Fig. 66) 
pocc.w – postoccipital warts (Fig. 76) 
po.w – postorbital warts (Fig. 62) 
p.p – pouch of the anterolateral pore (Fig. 156)  
p.pr – anterolateral pore peritreme (Fig. 157) 
pprm – proximal branch of apical paramere portion (Figs. 171A-C) 
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pr – prothorax (Figs. 129, 133) 
prdg – plane spine ridge of leg spine (Fig. 147A) 
pre –  pre-episternum (Figs. 133-134, 144) 
prl.w – lateral pronotal warts (Figs. 130, 136) 
prm.w – medial pronotal warts (Figs. 75B, 129-131, 136) 
prs – setae of paramere (Fig. 176) 
pr.s/pr.g – pronotal suture/groove (Fig. 129) 
psdp – pre-spermathecal diverticulum (Fig. 176) 
pspd - pre-spermathecal diverticulum (Fig. 180) 
Pt – pterostigma (Figs. 26a, 26c, 49) 
ptnt.a – posterior tentorial arms (Figs. 104-105) 
ptnt.p – posterior tentorial pits (Fig. 66) 
pthb – perithecal boundary (Figs. 82, 84A-B) 
pthm – perithecal membrane (Figs. 82, 84B) 
pts – pretarsus (Figs. 142-144)  
pul – pulvilli (Fig. 145) 
pw.p – pleural wing process (Fig. 133) 
rem – remigium (Fig. 26a) 
rmh – recumbent membrane macrochaetae (Fig. 79) 
r-m – radio-medial crossvein (Fig. 26c) 
rsp – ring of the spermathecal vestibule (Fig. 176) 
rs – radial sector crossvein (Fig. 26c)  
rss – rim of spur spinules (Figs. 149-151) 
rw – round wart (Figs. 75B, 130-131, 138) 
R1-R5 – radial veins (Fig. 26c) 
R5C – R5 cell (Fig. 26c) 
r2 – precoxal suture (Fig.  151) 
r4 – anterior suture (Fig. 151) 
sa (SA) – superior appendages (Fig. 164) 
sac – superanal genitalic complex (Fig. 170) 
sap.sp – subapical spines (Figs. 142-143) 
sap.spr – subapical spurs (Figs. 142-143) 
sbp – subanal plate of male (Figs. 165-169) 
sb.sc – subalar sclerite (Fig. 133) 
sbst – subapical step of tergum VIII of male (Figs. 166C, F) 
Sc – subcostal vein (Fig. 26c) 
scs – proximal setae of the distal paramere branch (Fig. 171C) 
scp – scape (Figs. 65, 96) 
sc.w – scutal warts (Figs. 129-132) 
scl.w – scutellar warts (Figs. 129-132) 
seXt – a couple of setae of tergum X dorsum (Fig. 164) 
sem – straight-erect macrochaetae (Fig. 80)  
sgex – spermathecal gland intercalary extension (Fig. 183) 
s.IFA – suture between gonocoxa and gonostylus (Fig. 170A) 
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sls – sternal lateral sutures (Figs. 152-153)  
sp – spermatheca (Fig. 176) 
spa – spinate area/areas of tergum VIII (Figs. 164, 166C-F, 167E-D) 
spb – setae of proximal paramere branch (Fig. 171C) 
spc – spur rim (orcarina)(Figs. 146, 147)  
spd – spermathecal duct (Figs. 180-184)  
spf – spur furrow (Figs. 146-147, 150) 
spg – spermathecal gland (Fig. 176) 
spls – spine-like setae (Figs. 144-145) 
spm – spermatophore (Figs. 183-184) 
spn – spina (Fig. 134) 
spr – spur (Figs. 142, 146-147, 149-151) 
sprm – shaft of paramere (Fig. 171) 
spt – spermatheca (Fig. 180) 
spt.d – spermathecal duct (Fig. 180) 
spt.g - spermathecal gland (Fig. 180) 
spts – spatula-like setae (Figs. 150B-C)  
spt.sc – spermathecal sclerite (Figs. 180, 191) 
sptv – spermathecal vestibule (Figs. 179-188, 191) 
sr – spiracle (Figs. 128, 133, 134) 
srav – spiracle anterior valve (Fig. 128F) 
srdg – serrate ridge of leg spine (Fig. 147A) 
srh – spiracle hairs (Fig. 128F) 
srm – spiracle membrane (Fig. 128)  
srp – spiracle pad (Fig. 128C) 
srprt – spiracle peritreme (Fig. 128) 
srpv – spiracle posterior valve (Fig. 128F) 
srsp – spiracle sclerotized pad (Fig. 128C) 
ss.s – scuto-scutellar suture (Fig. 129) 
ssp – spermathecal sclerite processes (Fig. 180) 
st – sternite (Figs. 152-154) 
sta – striate area of spermatheca (Fig. 186F) 
ste.sc – subtegula sclerite (Fig. 141) 
stp – stipes (Fig. 64) 
sts – sternal midtransversal sutures  (Figs. 152-153) 
sb.sc – subalar sclerite (Figs. 133, 151A) 
sptv – spermathecal vestibule (Figs. 179-180) 
sw – setal wart (Figs. 75A, 82) 
swa – setal wart area (Figs. 70, 73, 82) 
tb – tibia (Figs. 142, 146)  
TC – thyridial cell (Fig. 26c) 
te – tegula (Figs. 129, 131-132, 134, 136, 139-141) 
te.w – tegula warts (Fig. 129) 
tem.ms – temporal membranous strip (Figs. 87, 89)  
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tem.s – temporal sutures (Fig. 83) 
th – theca (Fig. 84A)  
ths – tooth (teeth) of the dorsal branch of paramere (Fig. 171) 
Thfw – thickness of flagellomere wall (Fig. 95A) 
tibr – tibial raptorial brush (Fig. 143) 
tn – trochantin (Fig. 134) 
tnt – tentorium (Figs. 104-118) 
tnt.b – tentorial bridge (Figs. 104-105) 
tr – tergite (Figs. 152-154) 
trh – trochanter (Fig. 142)  
ts – tarsus (Figs. 142, 144)  
tss – tergal submedial sutures (tergal antecostal sutures) (Fig. 155) 
ttal – tarso-tibial adhesive line (Fig. 143B) 
uaob – upper apexes of IMA outer branches (Fig. 170C) 
vblr – ventral branch of lateral ridge (Figs. 155B-D) 
vplc – ventral process of lateral cervical sclerite  (Figs. 119-120) 
vg – vagina (Fig. 180) 
vs – vestiges of phallocrypt straps (Fig. 173) 
v.sIFA – vestigial suture separating gonostylus and gonocoxa of two-segmented inferior  
 appendages (Fig. 169D) 
vts – ventral transversal swelling of female sternite VII (Figs. 153, 177C) 
wb – wart boundary (Figs. 75B-C, 82, 84A-B) 
Wblb – width of labrum (Fig. 97) 
ws – wart surface (Fig. 84B) 
WDCf – width of fore wing discoidal cell (Fig. 26b) 
WDCh – width of hind wing discoidal cell (Fig. 26b) 
WFF – width of fore femur (Fig. 143) 
Wfw – width of fore wing (Fig. 26b) 
Wh – width of the head (Fig. 63) 
Whw – width of hind wing (Fig. 26b) 
wphl – wrinkles of phallicata (Figs. 174L, 176). 
Yb – basal Y-venation of cu-a and A1 (Fig. 26a) 
VIIIt – tergum of segment VIII (Fig. 164) 
IXd – parts segment IX of female genitalia (according Nielsen, 1980) (Fig. 178) 
IXd.g – longitudinal groove separating IXd parts in female (Figs. 178L-O) 
Xt – tergum of segment X (Fig. 164) 
α – apical angle of hind wing hypothetical triangle (Fig. 26b) 
β – posterobasal angle of hind wing hypothetical triangle (Fig. 26b) 
 
 
